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1. NATURE AND EXTENT OF THE PROGRAM

Study abroad is often considered synonymous with expensive education. Bursting this myth is Manipal’s International Transfer program in Engineering. The unique concept of blending Foreign Higher Education with Indian Engineering Education is being tried at MAHE, Manipal, the Institute of Eminence, since last 25 years. With the increase in student mobility to universities abroad, Manipal introduced this transfer program, with a view to encourage students to pursue professional education in reputed foreign universities. The specialty of this program is that students study first two years in ICAS and then move on to any of the premier foreign universities of their choice to acquire an internationally recognized degree with rich exposure to global teaching methodologies, state-of-the-art laboratory facilities and industry internships, at reduced cost and better guidance. International Center for Applied Sciences (ICAS), a constituent unit of MAHE, is offering such twinning program in Engineering from 1994.

ICAS Manipal is offering a full time, B.Sc.(Applied Sciences) Degree program with a provision for credit transfer to any of the foreign universities at the end of second year of studies.
The following streams are offered at ICAS under the International Transfer Program:
· Aeronautical/Aviation Engineering
· Chemical Engineering
· Civil Engineering
· Computer Science & Engineering
· Electrical & Electronics Engineering
· Mechanical Engineering
· Mechatronics Engineering
Students opting for Aviation/Aeronautical stream only can take credit transfer after the first year. All other students are required to complete two years of study at ICAS before getting their credits transferred to foreign universities. The academic year at ICAS is divided into two Semesters. Each semester academic term is of approximately 16 weeks duration. 

The students rolled out of the portals of ICAS are well settled professionally across the globe and some have established world records through their outstanding academic/research/professional performances. ICAS is the pioneering institution that has ventured into opening up new avenues for Indian students aspiring to study abroad and obtain international higher education degree.















2. PROGRAM EDUCATION OBJECTIVE (PEO)
The overall objectives of the Learning Outcomes-based Curriculum Framework (LOCF) for                B.Sc.(Applied Sciences) program are as follows:

	PEO No
	Education Objective

	PEO 1
	Students will be able to use their fundamental concepts and technical competence in Engineering fields as and when required to achieve professional excellence. 

	PEO 2
	Students will demonstrate strong and well defined practical knowledge in different areas of Engineering such as Software & Hardware Engineering, Electro-mechanical systems, Construction & Structural Engineering, Robotics, AI & Data sciences, Automated Systems etc. 

	PEO 3
	Students will be able to practice the profession with highly professional and ethical attitude, strong communication skills, and effective professional skills to work in a team with multidisciplinary approval. 

	PEO 4
	Students will be able to use interpersonal and collaborative skills to identify, assess and formulate problems and execute the solutions considering societal and environmental contexts. 

	PEO 5
	Students will be able to imbibe the culture of research, innovation, entrepreneurship and incubation.

	PEO 6
	Students will be able to participate in lifelong learning process for a highly productive career, pursuing higher education & research to adapt to ever changing 











3. GRADUATE ATTRIBUTES:

	S No.
	Attribute
	Description

	1
	Disciplinary Knowledge
	Apply the knowledge of mathematics, science, engineering fundamentals, and an engineering specialization to the solution of complex engineering problems

	2
	Design/development of solutions
	Design solutions for complex engineering problems and design system components or processes that meet the specified needs with  appropriate consideration for the public health and safety, and the cultural, societal, and environmental considerations

	3
	Measurable Skills and Industry-ready Professionals
	Strengthening the abilities of a learner by skills, gaining knowledge of the present scenario of industry and acquiring certification in the domain through internships, summer/winter workshops etc.

	4
	Effective and Influencing communication
	Communicate effectively on complex engineering activities with the engineering community and with the society at large, such as, being able to comprehend and write effective reports and design documentation, make effective presentations, and give and receive clear instructions

	5
	Project Management & Leadership 
	Demonstrate knowledge and understanding of the engineering & management principles and apply these to one’s own work, as a member and leader in a team, to manage projects and in multidisciplinary environments

	6
	Modern tool usage
	Create, select, and apply appropriate techniques, resources, and modern engineering and IT tools including prediction and modelling to complex engineering activities with an understanding of the limitations

	7
	Technologically Efficient Professional
	Apply reasoning informed by the contextual knowledge to assess societal, health, safety, legal, and cultural issues and the consequent responsibilities relevant to the professional engineering practice

	8
	Ethical Awareness
	Apply ethical principles and commit to professional ethics and responsibilities and norms of the engineering practice. 

	9
	Lifelong Learning
	Recognize the need for, and have the preparation and ability to engage in independent and life-long learning in the broadest context of technological change

	10
	Research-related Skills
	Develop a sense of inquiry and investigation for raising relevant and contemporary questions, synthesizing and articulating. Use research-based knowledge and research methods including design of experiments, analysis and interpretation of data, and synthesis of the information to provide valid conclusions.

	11
	Cooperation/ Team work
	Function effectively as an individual, and as a member or leader in diverse teams, and in multidisciplinary settings. Building a team, motivating and inspiring the team members to work up with cooperation to their utmost efficiency.




4. QUALIFICATIONS DESCRIPTORS

1. 	Demonstrate a systematic, extensive and coherent knowledge and understanding of an academic field of study as a whole and its applications, and links to related disciplinary areas/subjects of study; including a critical understanding of the established theories, principles and concepts, and of a number of advanced and emerging issues in the field of Engineering.

2.  	Demonstrate comprehensive knowledge about materials, including current research, scholarly, and/or professional literature, relating to essential and advanced learning areas pertaining to the Technological field of study, and techniques and skills required for identifying problems and issues related.
 
3. 	Demonstrate skills in identifying information needs, collection of relevant quantitative and/or qualitative data drawing on a wide range of sources, analysis and interpretation of data using 

4.  	Methodologies as appropriate to the subject(s) for formulating evidence based solutions and arguments

5.  	Use knowledge, understanding and skills for critical assessment of a wide range of ideas and complex problems and issues relating to the chosen field of study. 

6.  	Communicate the results of studies undertaken in an academic field accurately in a range of different contexts using the main concepts, constructs and techniques of Engineering studies. 

7. 	Address one’s own learning needs relating to current and emerging areas of study, making use of research, development and professional materials as appropriate, including those related to new frontiers of knowledge. 

8.   	Apply one’s disciplinary knowledge and transferable skills to new/unfamiliar contexts and to identify and analyse problems and issues and seek solutions to real-time problems.









5. PROGRAM OUTCOMES:   After successful completion of first two years of B.Sc.(Applied Sciences) program, students will be able to:
	PO  No
	Attribute
	Competency

	PO 1
	Domain knowledge
	Apply the knowledge of mathematics, science, engineering fundamentals, and an engineering specialisation to the solution of complex engineering problems

	PO 2
	Problem analysis
	Identify, formulate, research literature, and analyse complex engineering problems reaching substantiated conclusions using first principles of mathematics, natural sciences, and engineering sciences

	PO 3
	Design/develop solutions
	Design solutions for complex engineering problems and design system components or processes that meet the specified needs with  appropriate consideration for the public health and safety, and the cultural, societal, and environmental considerations

	PO 4
	Conduct investigations of complex problems
	Use research-based knowledge and research methods including design of experiments, analysis and interpretation of data, and synthesis of the information to provide valid conclusions

	PO 5
	Modern tool usage
	Create, select, and apply appropriate techniques, resources, and modern engineering and IT tools including prediction and modelling to complex engineering activities with an understanding of the limitations

	PO 6
	Engineering and society
	Apply reasoning informed by the contextual knowledge to assess societal, health, safety, legal, and cultural issues and the consequent responsibilities relevant to the professional engineering practice

	PO 7
	Environment and sustainability
	Understand the impact of professional engineering solutions in societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable development

	PO 8
	Ethics
	Apply ethical principles and commit to professional ethics and responsibilities and norms of the engineering practice

	PO 9
	Individual / Team work
	Function effectively as an individual, and as a member or leader in diverse teams, and in multidisciplinary settings

	PO 10
	Communication
	Communicate effectively on complex engineering activities with the engineering community and with society at large, such as, being able to comprehend and write effective reports and design documentation, make effective presentations, and give and receive clear instructions 

	PO 11
	Project management and finance
	Demonstrate knowledge and understanding of the engineering and financial management principles and apply these to evaluate new and existing projects for effective decision making

	PO 12
	Life-long learning
	Recognize the need for, and have the preparation and ability to engage in independent and life-long learning in the broadest context of technological change





6. COURSE STRUCTURE, COURSE PLAN AND COURSE OUTCOMES

B.Sc. (MECHATRONICS)

FIRST YEAR - I SEMESTER
	SUBJECT CODE
	SUBJECT
	THEORY/TUTORIAL/LAB./  CREDITS

	IMA 111
	MATHEMATICS –I
	3–1-0–4

	IPH 111
	PHYSICS- I
	3–0-0–3

	ICE 111
	MECHANICS OF SOLIDS
	3–1-0–4

	ICS 111
	PROBLEM SOLVING USING COMPUTERS
	3–1-3–5

	IHS 111
	A COURSE ON PSYCHOLOGY FOR ENGINEERS
	3–0-0–3

	IHS 112
	COMMUNICATION SKILLS IN ENGLISH
	3–0-0–3

	IME 111
	ENGINEERING GRAPHICS - I
	0–0-3–1

	
	
	18–3-6-23



SECOND SEMESTER
	SUBJECT CODE
	SUBJECT
	THEORY/TUTORIAL/LAB./  CREDITS

	IMA 121
	MATHEMATICS – II
	3–1-0–4

	IPH 121
	PHYSICS – II
	3–0-3–4

	ICH 121
	CHEMISTRY
	3–0-3–4

	IME 121
	ENGINEERING GRAPHICS - II 
	0–0-3–1

	IME 122
	BASIC MECHANICAL ENGINEERING
	3–1-0–4

	IEE 121
	ELEMENTS OF ELECTRICAL AND ELECTRONICS ENGINEERING
	3–1-0–4

	
	
	15–3–9-21



SECOND YEAR - THIRD SEMESTER
	SUBJECT CODE
	SUBJECT
	THEORY/TUTORIAL/LAB./  CREDITS

	IMA 231
	MATHEMATICS - III
	3–1-0–4

	IMET 231
	ELEMENTS OF MECHATRONICS SYSTEMS
	3–0–0–3

	IMET 232
	KINEMATICS OF MACHINES
	2–1–0–3

	IMET 233
	MATERIAL SCIENCE AND ENGINEERING
	3–0–0–3

	IMET 234
	ANALOG AND DIGITAL SYSTEM DESIGN 
	3–0–0–3

	IEC 231
	ANALOG ELECTRONICS CIRCUITS 
	3–1–0–4

	IMET 235
	CAD LABORATORY
	0–0–3–1

	IEC 232
	DIGITAL ELECTRONICS  LABORATORY
	0–0–6–2

	
	
	17–3–9-23



FOURTH SEMESTER
	SUBJECT CODE
	SUBJECT
	THEORY/TUTORIAL/LAB./  CREDITS

	IHS 241
	ENGINEERING ECONOMICS & MANAGEMENT
	3–1-0–4

	IMET 241
	MICROCONTROLLER AND APPLICATIONS
	3–0–0–3

	IMET 242
	PROGRAMMABLE LOGIC CONTROLLER
	3–0–3–4

	IMET 243
	AUTOMATED MANUFACTURING SYSTEMS
	3–0–0–3

	IMET 244
	INDUSTRIAL ROBOTICS
	3–0–0–3

	IEE 241
	SIGNALS AND SIGNAL PROCESSING
	3–1-0–4

	IEE 242
	MICROCONTROLLER LABORATORY
	0–0-6–2

	
	
	18–2–9–23



Name of the Department: Mechatronics Engineering

	Name of the Program:     
	B. Sc. (Applied Sciences)

	Course Title:    
	Mathematics I

	Course Code: IMA 111
	Course Coordinator: Dr Sesappa A Rai

	Academic Year:  2019 -2020
	Semester:   :   First

	No of Credits:    4
	Prerequisites:   Pre-Calculus, Analytical Geometry.

	Synopsis:
	This course will provide the essential knowledge required to understand the fundamentals of solving engineering problems. The course will help the students to gain the knowledge on how to plan effective implementation solving problems

	Course Outcomes (COs):
	On successful completion of this course, students will be able to

	CO 1:  
	Understand the basic need for the higher Mathematics of calculus

	CO 2:  
	Theorems on Calculus and Infinite series 

	CO 3:  
	Solid analytical  Geometry and  Tracing of Curves, Integral Calculus 

	CO 4:  
	Application of Integral calculus for areas, volumes and line

	CO 5:  
	Understand the basic idea of Numerical methods

	Mapping of COs to POs

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

	CO 1
	   X
	   X
	   
	   
	
	 
	
	
	
	
	
	

	CO 2
	   X
	   X
	
	   X
	
	
	
	
	
	
	
	

	CO 3
	   X
	   
	   
	   
	
	
	
	
	
	
	
	

	CO 4
	   X
	   X
	   
	
	
	
	
	
	
	
	
	

	CO 5
	   X
	   X
	
	
	
	
	
	
	
	
	
	

	Course Delivery / Lesson Plan 

	L No.
	Topics to be covered
	CO addressed

	L1
	Introduction of the course., Successive differentiation (std. derivatives)
	CO1

	L2
	Problems connected with nth derivatives. 
	CO1

	L3
	Leibnitz's theorem and simple problems on it. Application of Leibnitz's theorem for formation of differential equations.
	CO1

	L4
	Polar curves: angle between tangent and radius vector; related problems.
	CO1

	L5
	Angle between polar curves, Derivation of derivative of arcs and curvature for cartesian and  parametric curves. 
	CO1

	L6
	Derivative of arcs for polar curves, Problems on derivative of arcs and curvature
	CO1

	L7
	Expression for radius of curvature (Cartesian, parametric & polar curves) 
	CO1

	L8
	Problems involving radius of curvature Expression for center of curvature and evolutes
	CO1

	L9
	Problems on evolute and circle of curvature
	CO1

	L10
	Rolle's & Lagrange's mean value theorems  with illustrations 
	CO2

	L11
	Cauchy's Mean value theorem with some examples
	CO2

	L12
	Taylor's mean value theorem, Maclaurin’s series & problems
	CO2

	L13
	Indeterminate forms
	CO2

	L14
	Convergence and divergence of series-comparison test, Integral test and related problems. 
	CO2

	L15
	Cauchy's  test,   D'Alembert's Ratio Test  , Raabe's test and related problems
	CO2

	L16
	Alternating Series, Leibnitz’s test  and related problems  
	CO2

	L17
	Absolute and Conditional  Convergence. Theorems  on it and problems. 
	CO2

	L18
	Analytical solid geometry – Planes and Straight line (basic revision). 
	CO3

	L19
	Sphere and Problems on Sphere
	CO3

	L20
	Right circular cones and cylinders
	CO3

	L21
	Problems on Right circular cones and cylinders
	CO3

	L22
	. Circles and orthogonality of spheres
	CO3

	L23
	Problems on Circles and orthogonality of spheres 
	CO3

	L24
	Reduction formula for integral of  sinmxcosnxdx and  tannxdx  
	CO3

	L25
	Reduction formula for integral of   sinnxdx and  cosnxdx over the interval (0 to π/2)
	CO3

	L26
	Evaluating the integral using reduction formula 
	CO3

	L27
	More problems related to reduction formula
	CO3

	L28
	Procedure for tracing of Cartesian curves : y=f(x) 
	CO4

	L29
	Tracing of standard Cartesian curves and some more examples. 
	CO4

	L30
	Tracing of parametric curves (procedure and examples).
	CO4

	L31
	Tracing of polar curves (procedure and standard curves
	CO4

	L32
	Some more/general examples for tracing of polar curves
	CO4

	L33
	Application to area.
	CO4

	L34
	Application to area and length
	CO4

	L35
	Application to volume of revolution
	CO4

	L36
	Application to volume of revolution & Surface area of revolution
	CO4

	L37
	More examples on volume of revolution & Surface area of revolution
	CO4

	L38
	Introduction to interpolation and finite differences and its properties
	CO5

	L39
	Forward and backward interpolations
	CO5

	L40
	Problems Forward and backward interpolations
	CO5

	L41
	Central and divided differences
	CO5

	L42
	Problems related to Central and divided differences
	CO5

	L43
	Newton-Gregory interpolation
	CO5

	L44
	Problems related to Newton-Gregory interpolation
	CO5

	L45
	Lagrange’s interpolation and Inverse Interpolation
	CO5

	L46
	Problems related to Lagrange’s interpolation
	CO5

	L47
	Newton’s divided difference polynomial
	CO5

	L48
	Problems related to Newton’s divided difference polynomial
	CO5

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	48 (theory)
	48

	Seminar
	0
	0

	Small Group Discussion (SGD)
	3
	6

	Self-directed learning (SDL)
	10
	16

	Problem Based Learning (PBL)
	8
	16

	Case Based Learning (CBL)
	4
	8

	Clinic
	-
	-

	Practical
	-
	-

	Revision
	3
	10

	Assessment
	6
	-

	TOTAL
	82
	104

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	2 hours
	3 hours
	3 hours

	Weightage
	10%
	40%
	50%

	Typology of Questions
	Understanding; Applying; Analysing; Evaluating, Creating
	Remembering; Understanding; Applying
	Understanding; Applying;
 Analysing; Evaluating,
 Creating

	Pattern
	Home assignment
	Each test is for 20 marks
 and 1 hour duration.
 Best two tests will be considered
	Exam is for 100 marks which
 will be scaled down to 50 marks

	Schedule
	Scheduled by the faculty
	Calendared Activity
	Calendared Activity

	Topics covered
	Assignment 1:
L1-L20 
Assignment 2:
L21-L40 
	Test 1:
L1-L20 
Test 2: 
L21-L40 
Test 3:
L01-L48
	Comprehensive examination covering full syllabus 

	Mapping of assessment with Cos:

	Nature of assessment
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5

	Sessional Test 1
	X
	X
	
	
	

	Sessional Test 2
	
	
	X
	X
	

	Sessional Test 3 (make-up)
	X
	X
	X
	X
	X

	Quiz
	
	
	
	
	

	Assignment/Presentation
	X
	X
	X
	X
	X

	End Semester Examination
	X
	X
	X
	X
	X

	Laboratory examination
	
	
	
	
	

	Feedback Process
	· Mid-Semester feedback

	REFERENCES:
	1. George B. Thomas, Jr.(1992) “Calculus and Analytical Geometry” Addison Wesley Publications.
2. George B. Thomas, Jr. and Ross L. Finney (1990) “Calculus and Analytical Geometry” Addison Wesley Publications.
3. Grewal B.S (2006) “Higher Engineering Mathematics”, Khanna Publishers, Delhi.
4. Piskunov N (1981), “Differential Calculus & Integral Calculus ”, Vol I and II, MIR Pub., Moscow




	Name of the Program:     
	B Sc. (Applied Sciences)

	Course Title:    
	PHYSICS I

	Course Code: IPH 111
	Course Coordinator : Dr. Thukarama M

	Academic Year:  2019-2020
	Semester:   I

	No of Credits:    3
	Prerequisites: Knowledge of basic Physics, Mathematics including elementary calculus.

	Synopsis:
	The wave properties of electro-magnetic waves are studied through the phenomenon like interference, diffraction and polarisation which helps in understanding various aspects of these waves. This not only helps in understanding the nature of these waves but also points to the defects in the images formed and thus to improve the various aspects of image qualities. Anti-reflection coatings and non-invading precision measurements are some other practical applications.
The benefits of the study of black body radiation, Photo-electric effect and Compton effects are two pronged. From one side they could be harnessed for plenty of practical applications and from the other side they suggested the inadequacy of wave theory of light and the need for the new theory.
Dual nature of light waves suggested dual nature for material particles and accordingly a new mechanics called wave mechanics or Quantum mechanics came into existence to deal with micro-particles. Study of this mechanics opened up a whole lot of problems and suggested new solutions to them and even to the old problems. 
The new insight into the atomic structure in the light of quantum mechanics helped in understanding the structure of the materials and there by their properties better and opened up new avenues in the field of materials science.

	Course Outcomes (COs):
	On successful completion of this course, students will be able to

	CO 1:  
	Understand the EM wave phenomena such as interference, diffraction, polarisation and thereby its consequences and applications. 

	CO 2:  
	Understand the evolution of quantum physics, its limitations and the reason for accepting dual nature of matter.

	CO 3:  
	Comprehend the need for new mechanics (quantum mechanics or wave mechanics) for micro-particles and use it in some simple cases. 

	CO 4:  
	 Understand the quantum model of hydrogen atom and significance of quantum numbers, origin of spectra and working of laser. 

	CO 5:  
	Explain the conducting properties of solids.  


	Mapping of COs to POs : 

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

	CO 1
	X
	
	
	
	
	
	
	
	
	
	
	

	CO 2
	X
	
	X
	
	
	
	
	
	
	
	
	

	CO 3
	X 
	
	
	
	
	
	
	X
	
	
	
	

	CO 4
	X
	
	
	
	X
	
	
	
	
	
	
	

	CO 5
	
	
	
	  
	
	
	
	
	
	
	
	X


	Course delivery/Lesson plan

	Lecture no.
	Topic to be covered

	L1
	Optics – Interference of light waves : constructive and destructive interference, requirements and achieving them, Double slit interference : band width.

	L2
	Phasor addition of waves and intensity distribution in double slit interference.

	L3
	Interference in thin films, optical path, phase change due to reflection, anti-reflection coating.  

	L4
	Newton’s rings, Michelson interferometer.

	L5
	Problem solving . 

	L6
	Diffraction, classes,qualitative discussion of single slit diffraction. Calculating intensity distribution in single slit (Phasor method).

	L7
	Resolution of single slit and circular aperture (Rayleigh’s criteria). Diffraction grating.

	L8
	Diffraction of X-rays by crystals. Problem solving on diffraction.

	L9
	Problem solving cont’d.  Polarization of light waves, Polarization by selective absorption, Malus’ law. 

	L10 
	Polarization by reflection, Brewster’s law and Polarization by double refraction. Problem solving on polarization.

	L11
	Introduction to Quantum Physics :Black body radiation spectrum, Basic laws: Stefan’s and Wien’s displacement laws, Rayleigh-Jeans laws and its failure.

	L12
	Planck’s hypothesis on black body, Resolution of ultraviolet catastrophe. Problem solving.

	L13
	Photo-electric effect, classical predictions vs. experimental observation.

	L14
	Einstein equation, explaining experimental observations. Problem solving.

	L15
	Compton effect. Derivation of Compton shift equation. Problem solving.

	L16
	Dual nature of light waves : Photons and electro-magnetic waves. Wave properties of particles, the quantum particle,  phase and group speeds. 

	L17
	Revisiting double slit experiment. Heisenberg uncertainty principle. Problem solving.

	L18
	Interpretation of quantum mechanics. Schrodinger equation.

	L19
	Particle in a one dimensional box of infinite potential height. Problem solving.

	L20
	 Problem solving cont’d.  Particle in a box of finite potential height.

	L21
	Tunneling through a potential energy barrier. Applications of tunneling, Problem solving.

	L22
	The simple harmonic oscillator. Problem solving.

	L23
	Review: atomic spectra of gases, early models of the atom, Bohr’s model of hydrogen atom.

	L24
	Quantum model of the hydrogen atom: quantum numbers.

	L25
	Physical interpretation of quantum numbers.

	L26 
	The wave functions for hydrogen: 1s and 2s.

	L27
	Principle and working of lasers.

	L28 
	Problem solving.

	L29
	Review of molecular bonds, Energy states and spectra of molecules.

	L30 
	Rotational and vibrational motion of molecules. Problem solving.

	L31
	Free electron theory of metals: Fermi distribution and Fermi energy. Problem solving.

	L32
	Density of states.

	L33
	Band theory of solids, Electrical conduction in metals, insulators and semi-conductors, Doped semi-conductors.

	L34
	Semi-conductor devices: diodes (LED and light absorbing diodes), Transistors.

	L35
	Super conductivity.

	L 36
	Problem solving

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	36
	108

	Seminar
	
	

	Small Group Discussion (SGD)
	
	

	Self-directed learning (SDL)
	
	

	Problem Based Learning (PBL)
	
	

	Case Based Learning (CBL)
	
	

	Clinic
	
	

	Practical
	3 Hours/week            
	72 

	Revision
	
	

	Assessment
	9
	36

	TOTAL
	
	

	Assessment Methods: Assignments, In semester and end semester examinations

	Formative: 
	Summative: 

	 Assignments/presentations
	Sessional Tests

	Quizes
	End semester examination

	Class room question-answer discussions
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	6 Hours
	3 Hours
	3 Hours

	Weightage
	10 %
	40 %
	50 %

	Typology of Questions
	Understanding, Comprehension, Analysis, Application Synthesis and
Evaluation.
	Knowledge, Recall, Understanding, Analysis and Evaluation. 

	Recall, Knowledge, Understanding, Comprehension, Analysis, Application, Synthesis and Evaluation. 


	Pattern
	6-8 questions, all are compulsory and of equal weightage
	Four questions are to be answered out of six. 
	Only five questions will be given and all are compulsory. 

	Schedule
	Assignments will be given in the beginning of the semester. The first assignment is to be submitted before the first test and second is to be submitted before second test.
	Generally at the end of 5th  and 10th  weeks and are notified in academic calendar well in advance
	Generally, one week after the last instructional day.

	Topics covered
	L 10 – L12 and L13 - L24
	L1 - L10;   L11 - L20;     L21-L30
	

	Mapping of assessment with Cos: 

	Nature of assessment
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5

	Sessional Test 1
	CO 1
	-
	-
	-
	-

	Sessional Test 2
	-
	CO 2
	CO 3
	-
	-

	Sessional Test 3 (make-up)
	
	
	CO 3 
	CO 4
	-

	Quiz
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5

	Assignment/Presentation
	CO 1
	CO 2
	CO 3
	CO 4
	-

	End Semester Examination
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5

	Laboratory examination
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5

	Feedback Process
	Compulsory online feedback somewhere in the middle of the semester.

	References
	
1. Physics, Halliday, Resnick, Krane, Vol 2,  5th edition, John Wiley and Sons, Inc.

2. Physics for scientists and engineers with modern physics, Serway and Jewett, Vol 2, 6th edition, Thomson   
    




	Name of the Program:     
	BSc (Applied Sciences)

	Course Title:    
	Mechanics of Solids

	Course Code: ICE 111
	Course Coordinator: Mr. Kiran Bhat p

	Academic Year:  2019-2020
	Semester:   First 

	No of Credits:    04
	Prerequisites:   Nil

	Synopsis:
	To understand and apply the concepts of deformation and motion of solid materials under the action of various types of forces. It is one of the fundamental applied engineering sciences, in the sense that it is used to describe, explain and predict many of the physical phenomena around us. 

	Course Outcomes (COs):
	On successful completion of this course, students will be able to

	CO 1:  
	Analyze the conditions of equilibrium for a coplanar concurrent and non – concurrent force system.

	CO 2:  
	Locate the centroid and determine the second moment of simple and composite areas.

	CO 3:  
	Analyze the various conditions of dynamics in materials & also the  mechanics of deformable bodies

	CO 4:  
	Analyze stress and strain of statically determinate and indeterminate systems.

	CO 5:  
	Analyze the stresses due to fluid pressure in thin cylinders.

	Mapping of COs to POs

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

	CO 1
	x
	
	
	
	
	
	
	
	
	
	
	

	CO 2
	x
	
	
	
	
	
	
	
	
	
	
	

	CO 3
	x
	x
	
	
	
	
	x
	
	x
	
	
	

	CO 4
	
	x
	
	
	
	
	
	
	x
	
	
	

	CO 5
	
	x
	
	
	
	
	
	
	
	
	
	x

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L1
	Concept of force, force systems, Rigid body and particle, Principle of transmissibility 
	CO1

	L2
	Resultant of Forces - Concurrent and Non concurrent Coplanar forces 
	CO1

	L3
	Contd.
	CO1

	L4
	Illustrative problems 
	CO1

	L5
	Equilibrium of Forces-  Concurrent and Non – Concurrent Coplanar Forces 
	CO1

	L6
	Illustrative problems
	CO1

	L7
	Statically determinate beams 
	CO1

	L8
	Illustrative problems
	CO1

	L9
	Illustrative problems
	CO1

	L10
	Friction – Laws of dry friction 
	CO1

	L11
	Contd.
	CO1

	L12
	Equilibrium of Coplanar force systems with friction 
	CO1

	L13
	Illustrative problems
	CO1

	L14
	Centroid of Plane Figures 
	CO2

	L15
	Illustrative problems
	CO2

	L16
	Illustrative problems
	CO2

	L17
	Moment of inertia of Plane Figures 
	CO2

	L18
	Illustrative problems
	CO2

	L19
	Illustrative problems
	CO2

	L20
	Radius of gyration, Polar Moment of Inertia 
	CO2

	L21
	Illustrative problems
	CO2

	L22
	Kinetics of particles - Basic concepts and equations in dynamics, Newton’s Laws of motion, D’Alembert’s principle of Dynamic equilibrium 
	CO3

	L23
	Illustrative problems
	CO3

	L24
	Illustrative problems
	CO3

	L25
	Work-Power- Energy- Definition and Units, Work Energy equation for rectilinear translation 
	CO3

	L26
	Illustrative problems
	CO3

	L27
	Impulse and momentum 
	CO3

	L28
	Relation between Linear Impulse and momentum 
	CO3

	L29
	Conservation of Linear momentum
	CO3

	L30
	Illustrative problems
	CO3

	L31
	Mechanics of deformable bodies- Introduction, Mechanical properties of materials, Normal stress and strain, Hooke’s law, Modulus of elasticity 
	CO3

	L32
	Tension test on ductile and brittle material, Factor of safety, Allowable stress 
	CO3

	L33
	Application Problems 
	CO3

	L34
	Expression for deformation of a tapered circular bar, Expression for deformation of a trapezoidal plate and its application problems 

	CO3

	L35
	Shear stress, Shear strain, Modulus of rigidity, State of simple shear & Complementary shear, Direct stress due to pure shear
	CO3

	L36
	Poisson’s ratio, Bulk modulus, Relationship between volumetric strain and 
Linear strain
	CO3

	L37
	Relationship between modulus of elasticity and modulus of rigidity, Relationship between E, G and K, application problems 
	CO3

	L38
	Application Problems 
	CO3

	L39
	Introduction to statically indeterminate members: problems, Compound bars subjected to external loads, application problems 
	CO4

	L40
	Application problems 
	CO4

	L41
	Tutorial Class 
	CO4

	L42
	Temperature stress, Compound bars subjected to temperature stresses, application problems 
	CO4

	L43
	Application problems 
	CO4

	L44
	Application problems 
	CO4

	L45
	Thin Cylinders- Introduction, Circumferential Stress or Hoop Stress, Longitudinal Stress, Evaluation of Strain, Maximum Shear stress 
	CO5

	L46
	Application problems 
	CO5

	L47
	Joint Efficiency, Application problems 
	CO5

	L48
	Application problems 
	CO5

	
	
	

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	48
	60

	Seminar
	0
	0

	Small Group Discussion (SGD)
	2
	2

	Self-directed learning (SDL)
	2
	4

	Problem Based Learning (PBL)
	3
	6

	Case Based Learning (CBL)
	0
	0

	Clinic
	-
	-

	Practical
	-
	-

	Revision
	1
	4

	Assessment
	2
	6

	TOTAL
	58
	82

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations 
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	2 Hours
	3 Hours
	3 Hours

	Weightage
	10%
	40%
	50%

	Typology of Questions
	Descriptive and concept based Problem solving
	Descriptive and concept based Problem solving
	Descriptive and concept based Problem solving

	Pattern
	Home Assignment
	Each test is of one hour duration for 20 marks each. Performance in best two will be taken.
	Examination is of three hours duration for 100 marks which is later scaled down to 50 marks

	Schedule
	By the faculty
	By the institute
	By the institute

	Topics covered
	L1-L16 and L19 –L38
	L1 – L48
	L1 – L48

	Mapping of assessment with Cos:

	Nature of assessment
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5

	Sessional Test 1
	x
	x
	
	
	

	Sessional Test 2
	
	x
	x
	x
	

	Sessional Test 3 (make-up)
	
	
	
	x
	x

	Quiz
	-
	-
	-
	-
	-

	Assignment/Presentation
	x
	x
	x
	x
	

	End Semester Examination
	x
	x
	x
	x
	x

	Laboratory examination
	-
	-
	-
	-
	-

	Feedback Process
	· Mid-Semester feedback

	References
	 1. Meriam & Kraige, Engineering Mechanics, John Wiley & Sons. 
2. Beer & Johnston, Vector Mechanics for Engineers, Tata McGraw Hill 
3. Singer F.L., Engineering Mechanics, Harper & Row. 
4. E. P. Popov, Mechanics of Materials, S.I. Version, PHI. 
5. Pytel and Singer, Strength of Materials, Harper & Collins. 
6. I.H.Shames – Engineering Mechanics – Statics & Dynamics II Edn. (SI Version) –      
    Prentice Hall. 
7. S.P. Timoshenko and D.H. Young – Engineering Mechanics – Mc Graw Hill. 
8. Bhavikatti & Rajasekharappa, Engineering Mechanics, New Age International 
9. Bhavikatti S.S., Strength of Materials, Vikas Publishers. 
10. Basavarajaiah & Mahadevapp, Strength of Materials, CBS Publishers.




	Name of the Program:     
	B.Sc.(Applied Sciences)

	Course Title:    
	PROBLEM SOLVING USING COMPUTERS 

	Course Code:   ICS 111
	Course Coordinator:  R. Vijaya Arjunan

	Academic Year:   2019-20
	Semester:    First

	No of Credits:    5
	Prerequisites:    NIL

	Synopsis:
	Problem Solving. Solving problems is the core of computer science. Programmers must first understand how a human solves a problem, then understand how to translate this "algorithm" into something a computer can do, and finally how to "write" the specific syntax (required by a computer) to get the job done.

	Course Outcomes (COs):
	 

	CO 1:  
	Explain basics of computer hardware, use problem solving techniques to solve simple problems and identify C++ language constructs for coding.
	CO 2:  
	Use operators, decision making and looping control structures to write programs.
	CO 3:  
	Write programs using common data structures, namely arrays and strings and solve problems including numerical methods.
	CO 4:  
	Discuss modular programming and demonstrate the usage of functions in problem solving.
	CO 5:  
	Describe and use the derived data types, namely structures and pointers and explain the concepts of object oriented programming and cyber security.
	Mapping of COs to POs

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

	CO 1
	X
	X
	
	X
	
	
	
	
	
	
	
	X

	CO 2
	X
	X
	
	
	
	
	
	
	
	
	
	X

	CO 3
	X
	
	X
	X
	
	
	
	
	
	
	
	X

	CO 4
	X
	
	X
	X
	
	
	
	
	
	
	
	X

	CO 5
	X
	
	X
	
	
	
	
	
	
	
	
	X

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L1
	Block diagram of computer - Memory and its types – Input / Output Devices	CO1

	L2
	Introduction to Software – Overview and classification of software	CO1

	L3
	Introduction to problem solving, Logic and Importance of logic in problem solving, Computational problem and its classification	CO1

	T1
	Introduction to programming paradigms and methodologies	CO1

	L4
	Introduction to algorithms and flowcharts	CO1

	L5
	Tutorial on algorithms and flowcharts	CO1

	L6
	C++ programming language, program structure, Best practices for Programming 	CO1

	T2
	Input and output operations	CO1

	L7
	C++ tokens, identifiers and keywords, variables, declarations	C01

	L8
	Data Types, arithmetic operators, modulus operator, assignment operators	CO1

	L9
	Arithmetic expressions, type conversions	CO1

	T3
	Tutorial on simple C++ programs, Expression evaluation	CO1

	L10
	if, if-else statements, else-if statement, switch statement, logical operators	CO1

	L11
	Bitwise operators, Conditional operator	CO1

	L12
	Comma operator
	CO1

	T4
	Tutorial on if, nested if, if-else, else if ladder, switch case problems	CO1

	L13
	while and do-while statements, relational operators	CO1

	L14
	Increment and decrement operators, for and nested for statements	CO2

	L15
	break and continue statements, exit statement	CO2

	T5
	Tutorial on  while, do while, for statements, nested loops, break and continue statements	CO2

	L16
	Operator precedence and associativity, typedef and enum  	CO2

	L17
	1-D arrays- Declaration and Initialization	CO2

	L18
	Programs on array manipulation	CO2

	T6
	Tutorial on 1-Dimensional arrays	CO2

	L19
	Sorting (bubble sort technique), Searching (linear search technique)	CO2

	L20
	Tutorial on Searching and sorting	CO2

	L21
	2-D arrays-basics, working with matrices	CO3

	T7
	Tutorial on 2D arrays	CO3

	L22
	Strings- operations on strings, working with strings, Built-in string handling functions	CO3

	L23
	Modular programming, library functions and user-defined functions, Types of functions, Function declaration	CO3

	L24
	Modular programming, library functions and user-defined functions, Types of functions, Function declaration	CO3

	T8
	Function definition and function call Tutorial on functions	CO4

	L25
	Tutorial on functions	CO4

	L26
	Pointers Definition	CO4

	L27
	Pointers to simple variables	CO4

	T9
	Parameter passing techniques, Programs on functions	CO4

	L28
	Recursive functions	CO4

	L29
	Tutorial on Recursive functions	CO4

	L30
	Structures - basic operations and programs, Advantages of structures over arrays	CO4

	T10
	Array of structures, Pointers to arrays, Basic operation on pointers	CO4

	L31
	Tutorial on structures and Pointers	CO4

	L32
	Procedure oriented programming versus object oriented programming	CO4

	L33
	Basic concepts of object oriented programming-inheritance	CO4

	T11
	polymorphism	CO5

	L34
	Benefits of object oriented programming	CO5

	L35
	Tutorial on object oriented programming Examples	CO5

	L36
	Introduction to cybercrime	CO5

	T12
	Intrusions and hacking	CO5

	PSUC LAB

	Course Outcomes (COs):

	CO 1:  
	Explain problem solving techniques to solve simple problems and implement the same by executing and documenting C++ program.
	CO 2:  
	Apply array concept to solve problems including numerical methods by writing and executing C++ programs.
	CO 3:  
	Describe the reusability of the code in problem solving by writing and executing     C++ programs using user defined functions.
	L1
	INTRODUCTION TO COMPUTERS  AND PROGRAMMING IDE	CO1

	L2
	SIMPLE C++ PROGRAMS	CO1

	L3
	CONTROL STRUCTURES - DECISION MAKING AND BRANCHING	CO1

	L4
	CONTROL STRUCTURES - LOOPING	CO1

	L5
	1D ARRAYS	CO2

	L6
	2D ARRAYS	CO2

	L7
	STRINGS	CO2

	L8
	FUNCTIONS 	CO2

	L9
	PARAMETER PASSING
	CO3

	L10
	RECURSIVE FUNCTIONS	CO3

	L11
	Exam batch 1
	

	L12
	Exam Batch 2
	

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	 34
	68 

	Seminar
	
	

	Small Group Discussion (SGD)
	
	

	Self-directed learning (SDL)
	
	

	Problem Based Learning (PBL)
	 10
	20 

	Case Based Learning (CBL)
	
	

	Clinic
	
	

	Practical
	3
	36

	Revision
	 4
	8 

	Assessment
	 6
	

	TOTAL
	 48
	132 

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	End semester examination

	Quiz
	

	
	

	Assessment Plan: Theory

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	2 hours
	3 hours
	3 hours

	Weightage
	10%
	40%
	50%

	Typology of Questions
	Understanding; Applying; Analysing; Evaluating, Creating
	Remembering; Understanding; Applying
	Understanding; Applying; Analysing; Evaluating, Creating

	Pattern
	Home assignment
	Each test is for 20 marks and 1 hour duration. Best two tests will be considered
	Exam is for 100 marks which will be scaled down to 50 marks

	Schedule
	Scheduled by the faculty
	Calendared Activity
	Calendared Activity

	Topics covered
	Assignment 1:
L1-L12 and T1-T4
Assignment 2:
L13-L24 and T5-T8
	Test 1:
L1-L12 and T1-T4
Test 2: 
L13-L24 and T5-T8
Test 3:
L25-L36 and T9-T12
	Comprehensive examination covering full syllabus 

	Assessment Plan: Lab

	As per the regulation: (60+40)

	Mapping of assessment with Cos:

	Nature of assessment
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5

	Sessional Test 1
	X
	X
	
	
	

	Sessional Test 2
	
	
	X
	X
	

	Sessional Test 3 (make-up)
	
	
	
	X
	X

	Quiz
	
	
	
	
	

	Assignment/Presentation
	X
	X
	X
	X
	

	End Semester Examination
	X
	X
	X
	X
	X

	Laboratory examination
	X
	X
	X
	
	

	Feedback Process
	· Mid-Semester feedback

	References
	E. Balaguruswamy, Object Oriented Programming with C++, 6th edition, Tata McGraw Hill, 2013
E. Balaguruswamy, “Computing Concept and Programming in C”, Tata McGraw Hill, 2008.
Delores M. Etter, “Engineering Problem Solving with C”, 2013
Grewal B.S, “Numerical Methods in Engineering and Science with Programming in C and C++”, Khanna Publishers, 2010







	Name of the Program:     
	B.Sc. (Applied Sciences)

	Course Title:    
	A course on Psychology for Engineers

	Course Code: IHS111
	Course Coordinator: Dr. Potti Srinivasa Rao and Dr. Deepa M R

	Academic Year:  2019-20
	Semester: First

	No of Credits:    03
	Prerequisites:   

	Synopsis:
	Orients and familiarises students towards the basic psychological process. 
Enables the students to understand how psychological principles are applied in day to day life. 
Makes the students to understand the role of various types of psychologists/psychology in personal and professional life. 
Helps the students in designing the research methodology for collecting data from consumers and in formulating marketing strategies.  

	Course Outcomes (COs):
	On successful completion of this course, students will be able to

	CO 1:  
	Explain the basic concepts of Psychology.

	CO 2:  
	Explain the causes of behaviour based on the basic understanding of the field.

	CO 3:  
	Describe the theories of Personality.

	CO 4:  
	Understand the role of managers, functions of managers and principles of management in functioning of organizations.

	CO 5:  
	Design marketing strategies and motivate people through various theories of motivation.

	Mapping of COs to POs 

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

	CO 1
	
	
	
	
	
	x
	
	
	
	
	
	x

	CO 2
	
	
	
	
	
	x
	
	
	
	
	
	x

	CO 3
	
	
	
	
	
	x
	
	
	
	
	
	x

	CO 4
	
	
	
	
	
	x
	
	
	
	
	
	x

	CO 5
	
	
	
	
	
	x
	
	
	
	
	
	x

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	1
	Introduction: Define psychology, explain the origin psychology as a science. 
	C01

	2
	Summarize the basic branches of Psychology. Describe the applied branches of Psychology.
	C01

	3
	What is Introspection? List the merits and demerits of introspection. Explain the importance of Experimental method in the field of Psychology.
	C01

	4
	Describe the survey method. Explain the observation method in Psychology.
	C01

	5
	Learning: Explain Pavlov’s Classical Conditioning. Summarize the various processes of Classical Conditioning with examples.
	C02

	6
	Explain the applications of Classical Conditioning. What is Operant Conditioning?
	C02

	7
	Compare the types of reinforcement and Punishment. Explain with the examples the schedules of reinforcement.
	C02

	8
	Explain the applications of Operant Conditioning. Explain observation learning with its classic experiment.
	C02

	9
	Summarize the factors influencing observation learning. Illustrate the process in observation learning.
	C02

	10
	Intelligence: Define Intelligence. Explain the theories of Intelligence.
	C02

	11
	Describe the various methods of assessing intelligence. Define Emotional intelligence.
	C02

	12
	Explain the components of emotional intelligence. Perception and attribution: Define Perception.
	C02

	13
	Describe the factors influencing perception. Describe the various principles of Perceptual groupings.
	C02

	14
	Illustrate the Gestalt laws of perception. Define Perceptual constancy and explain its types.
	C02

	15
	Enumerate and explain Monocular and Binocular cues. Explain types of motion perception. 
	C02

	16
	Define attribution. Explain the factors influencing attribution with examples. Describe the errors in attribution. 
	C02

	17
	Personality: Define Personality. Describe Freudian approach to Personality. Describe the trait approach to Personality.
	C02, CO3

	18
	Describe the behavioural approach to personality. Explain the humanistic perspective to personality. Describe the various personality assessment methods.
	C02, CO3

	19
	 Introduction to the program. Managerial plans: Mission, Vision, Objectives and strategies.
	C04

	20
	Managerial Plans: Programmes, Projects, Policies and Rules.
	C04

	21
	How knowledge on Psychology helps students in various forms.
	C04

	22
	Types of Psychology: School, Neuro and Clinical Psychology.
	C04

	23
	Experimental, Developmental, Medical, Social, Environmental, Forensic and Consumer Psychology
	C04

	24
	Industrial and Engineering Psychology
	C04

	25
	Role of Industrial Psychologist; QoQ and YoY; Henry Ford – case study
	C04

	26
	4 different contextual meanings of ‘Management’; Functions of Management/Managers
	C04

	27
	Tasks performed by Industrial Psychologist during investigation. 
	C04

	28
	Principles of Management: 1st class
	C04

	29
	Principles of Management (continued), Tasks investigated by the Industrial Psychologist from Managerial Principles point of view.
	C04

	30
	Types of Planning: Corporate (Strategic), Tactical and Operational Planning, CORUS – case study
	C04

	31
	Management and Administration (difference); Sub-fields of Industrial Psychologist; Managerial and Organizational Psychology
	C04

	32
	Human Relations Psychology: Leading: Leadership styles, Motivational theories and Communication.
	C05

	33
	Maslow’s Need theory, Herzberg’s 2 factor theory and McGregor’s X and Y theory; how to fulfil the needs in subordinates?
	C05

	34
	Leadership theories and Leadership Grid.
	C05

	35
	Consumer Psychology: Marketing and Selling (difference), types of markets, Functions of marketing department.
	CO5

	36
	Developing marketing strategies and data collection methods.
	CO5

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	36
	45

	Seminar
	-
	-

	Small Group Discussion (SGD)
	-
	-

	Self-directed learning (SDL)
	
	

	Problem Based Learning (PBL)
	
	

	Case Based Learning (CBL)
	
	

	Clinic
	-
	-

	Practical
	-
	-

	Revision
	
	

	Assessment
	02
	04

	TOTAL
	38
	49

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests : 0
	Sessional Tests:   2 + 1 (optional)

	Assignments/presentations: 2
	End semester examination 1

	Quiz: 1
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	1 hour
	1 hour
	3 hours

	Weightage
	10%
	40%
	50%

	Typology of Questions
	Descriptive
	Descriptive
	Descriptive

	Pattern
	Home assignment
	Each test is of one hour duration for 20 marks each. Performance in best two will be considered.
	Test is of three hours duration and for 100 marks. Marks scored is later scaled down to 50 marks.

	Schedule
	By the faculty
	By the institute
	By the institute

	Topics covered
	L19 – L24 and L11 – L16
	L1 – L9 and L19 – L31
L11 – L16 and L32 – L36
L5 – L16 and L19 – L36
	L1 – L36

	Mapping of assessment with Cos:

	Nature of assessment
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5

	Sessional Test 1
	x
	x
	
	x
	

	Sessional Test 2
	x
	x
	
	x
	x

	Sessional Test 3 (make-up)
	x
	x
	
	x
	x

	Quiz
	
	
	x
	
	

	Assignment/Presentation
	x
	x
	
	x
	

	End Semester Examination
	x
	x
	x
	x
	x

	Laboratory examination
	
	
	
	
	

	Feedback Process
	· Mid-Semester feedback

	References
	Myers, D. G. (2005). Exploring Psychology. New York, NY: Worth Publishers.
Feldman, R. S. (2002). Understanding Psychology. New Delhi: Tata Mc Graw Hill.  
Morgan and King (Latest edition). Introduction to Psychology. New York: McGraw-Hill.
Spector, P. E. (2016). “Industrial and Organizational Psychology: Research and Practice”, Wiley.  
Aamodt, M. G. (2013), “Industrial Psychology”, Cengage Publishers.
Smith, M. (2007), “An Introduction to Industrial Psychology”, Wiley.
Naylor, J. C., and Blum, M. L. (2003), “Industrial Psychology: Its Theoretical and Social Foundations”.




	Name of the Program:     
	B. Sc. (Applied Sciences)

	Course Title:    
	Communication Skills in English

	Course Code: IHS 112
	Course Coordinator: Dr. Deepa B.S

	Academic Year:  2020-2021
	Semester:   First 

	No of Credits:    3
	Prerequisites:   Nil

	Synopsis
	
This course aims to strengthen the students with key oral and written communication skills in English language. It focuses on diverse interactive situations and improves the requisite interpersonal skills required in a professional environment.

	Course Outcomes (COs):
	On successful completion of this course, students will be able to:

	CO 1:  
	Exhibit active listening skills involving feedback in diverse interactive contexts

	CO 2:  
	Critically analyze of a piece of writing/speech

	CO 3:  
	Write creatively, coherently, and convincingly on a given topic in English

	CO 4:  
	Edit and condense a piece of writing in an appealing manner

	CO 5:  
	Demonstrate effective communication skills with individuals/groups, exhibiting competency in English language usage

	Mapping of COs to POs

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

	CO 1
	
	
	
	
	
	
	
	
	
	X
	
	X

	CO 2
	
	
	
	
	
	
	
	
	
	X
	
	X

	CO 3
	
	
	
	
	
	
	
	
	
	X
	
	

	CO 4
	
	
	
	
	
	
	
	
	
	X
	
	

	CO 5
	
	
	
	
	
	
	
	
	X 
	X
	
	X

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L1
	Introduction to the course
	CO1 to  CO5

	L2
	Introduction- Communication Essentials
	CO1 to  CO5

	L3
	Reading- Types and strategies
	CO2

	L4
	Reading – Example and Analysis
	CO2

	L5
	Activities on Listening and Speech
	CO1

	L6
	Reading Comprehension- Textual exercises
	CO2

	L7
	Listening- Discussion and Response/Speech
	CO1,CO3

	L8
	Writing – Introduction to Essay writing
	CO3

	L9
	Writing- Sentence Structure- Error identification
	CO3

	L10
	Listening- Audio Texts/Speech
	CO1

	L11
	Writing- in class Essay Writing
	CO3

	L12
	Speech- Group Discussion/Impromptu Speech
	CO5

	L13
	Writing- Introduction to Editing a Passage
	CO4

	L14
	Writing -Summary writing
	CO3, CO4

	L15
	Reading- Reflective/Critical Analysis
	CO2

	L16
	Writing – Editing a Passage
	CO4

	L17
	Listening- Audio Talk/Video Talk- Responses/Speech
	CO1

	L18
	Reading- Critical Analysis of Texts
	CO2

	L19
	Speech/Group Discussions
	CO5

	L20
	Writing- Introduction to Statement of Purpose
	CO3

	L21
	Writing- Statement of Purpose
	CO3

	L22
	Speech- Impromptu speech
	CO5

	L23
	Listening- Audio Talk/Video Talk- Responses/Speech
	CO1

	L24
	Reading-Example and Exercises
	CO2

	L25
	Writing-Introduction to Resume Writing
	CO3

	L26
	Writing-In class Resume Writing
	CO3

	L27
	Editing a Passage-Exercises
	CO4

	L28
	Listening-Audio Talk/Video Talk- Responses/Speech
	CO1

	L29
	Speech-Group Discussion/Impromptu Speech
	CO5

	L30
	Reading-Critical Analysis of Text
	CO2

	L31
	Sentence structures-error identification and correction
	CO3

	L32
	Writing-Summary writing
	CO3

	L33
	Speech-Group Discussion/Impromptu Speech
	CO5

	L34
	Writing- Statement of Purpose
	CO3

	L35
	Listening- Audio Talk/Video Talk- Responses/Speech
	CO1

	L36
	Reading- Critical Analysis of Text
	CO2

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	10
	20

	Seminar
	08
	16

	Small Group Discussion (SGD)
	04
	04

	Self-directed learning (SDL)
	04
	04

	Problem Based Learning (PBL)
	02
	02

	Case Based Learning (CBL)
	02
	02

	Clinic
	N/A
	N/A

	Practical
	N/A
	N/A

	Revision
	02
	05

	Assessment
	04
	N/A

	TOTAL
	36
	53

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	20-30 mins
	60 mins
	180 mins

	Weightage
	10% (2x5 marks)
	40% (2x20)
	50% (1x50)

	Typology of Questions
	Understanding/Comprehension; Application; Analysis;  Synthesis; Evaluation 
	Knowledge/Recall; Understanding/Comprehension; Application
	Understanding/Comprehension; Application; Analysis; Synthesis; Evaluation

	Pattern
	Speech response/speech on any random topic
	Descriptive:1 question (10 marks)

ShortAnswer:2questio-ns(5 marks each)
	Answer all 5 full questions of 10marks each. Each question may have 2 to 3 parts of 3/4/5/6/7 marks

	Schedule
	6, 11
	Calendar Act
	Calendar Act

	Topics covered
	Q1- CO1, CO2
Q2-CO5
	Test 1- CO3, CO2, CO4
Test 2- CO3,CO2, CO4
	Comprehensive examination covering full syllabus. Students are expected to answer all questions ( CO2,CO3,CO4)

	Mapping of assessment with Cos:

	Nature of assessment
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5

	Sessional Test 1
	
	
	
	
	

	Sessional Test 2
	
	
	
	
	

	Sessional Test 3 (make-up)
	
	
	
	
	

	Quiz
	
	
	
	
	

	Assignment/Presentation
	
	
	
	
	

	End Semester Examination
	
	
	
	
	

	Laboratory examination
	N/A
	N/A
	N/A
	N/A
	N/A

	Feedback Process
	· Mid-Semester feedback 
· End-Semester feedback

	References
	3. Stanley Fish, How to Write a Sentence: And How to Read One, Harper Collins, New York, 2005.
4. Raymond Murphy, Essential English Grammar: A Self-Study Reference and Practice Book, Cambridge University Press, 2001.
5. William Strunk and E B White, The Elements of Style, Longman, New York, 1999.
6. Paul Eschholz and Alfred Rosa, Outlooks and Insights: A Reader for Writers, St Martin’s Press, 1995.




	Name of the Program:     
	B. Sc. (Applied Sciences)

	Course Title:    
	Engineering Graphics-I

	Course Code: IME 111
	Course Coordinator: Dr. Shivaprakash Y.M

	Academic Year:  2019-20
	Semester:   I 

	No of Credits:    01
	Prerequisites:   Geometric Constructions

	Synopsis:
	The subject covers the fundamental concepts of geometric constructions, dimensioning, concept of planes and quadrants along with projections of points. The types of planes and solids will be understood along with the initial positions for these in first quadrant. The projections of planes and solids inclined to a single plane and two planes will be understood. Auto-CAD software commands highlighted are used to draw the projections of points, planes and solids in computer.


	Course Outcomes (COs):
	On successful completion of this course, students will be able to

	CO 1
	Solve the engineering graphics exercises as per the given instruction in the class.

	CO 2
	Create orthographic engineering drawings as per given dimensions.

	CO 3
	Create the orthographic engineering drawings using appropriate (Computer Aided Engineering) CAE tools.

	Mapping of COs to POs

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

	CO 1
	X
	X
	
	
	X
	
	
	
	
	
	
	

	CO 2
	X
	X
	
	
	X
	
	
	
	
	
	
	

	CO 3
	X
	X
	
	
	X
	
	
	
	
	
	
	

	Course content and outcomes:

	L/T No.(3hrs)
	Topics to be covered
	CO addressed

	1
	Introduction – Geometrical constructions, Dimensioning and conventions of lines. Projection of points – Theory of Orthographic projections, Reference planes, Quadrants, Types of quadrants, Conventional representation of first angle projection system, Projection of points in first Quadrant only.
	CO1, CO2

	2
	Projection of straight lines – Line parallel to both reference planes, Line perpendicular to either horizontal or vertical or profile plane, Line inclined to horizontal plane, Line inclined to vertical plane (Rotating line method only). 
	CO1, CO2

	3
	Projection of straight lines - Line inclined to both horizontal and vertical planes, Finding true length and true inclinations (Rotating line method only).
	CO1, CO2

	4
	Projection of straight lines - Locating the horizontal and vertical traces of lines.
	CO1, CO2

	5
	Projection of plane surfaces – Projections of regular planes (Triangle, Square, Rhombus, Rectangle, Pentagon, Hexagon and Circle), Plane resting on edge and corner conditions, Surface inclined to HP and perpendicular to VP, Surface inclined to VP and perpendicular to HP (change of position method).
	CO1, CO2

	6
	Projection of plane surfaces – Plane surface inclined to both HP and VP (change of position method).
	CO1, CO2

	7
	Projection of solids - Projection regular solids like prisms & pyramids (Triangle, Square, Rectangle, Pentagon and Hexagon), Cone and cylinder, Solids resting on edge and corner conditions, Axis inclined to HP and parallel to VP, Axis inclined to VP and parallel to HP (change of position method).
	CO1, CO2

	8
	Projection of solids - Axis inclined to both HP and VP (change of position method).
	CO1, CO2

	9
	Projection of solids - Axis inclined to both HP and VP (change of position method).
	CO1, CO2

	10
	Solving problems on projection of points and projection of straight lines using Auto-CAD.
	CO3

	
	Solving problems on projection of planes using Auto-CAD
	CO3

	12
	Solving problems on projection of solids using Auto-CAD
	CO3

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture
	---
	---

	Seminar
	---
	---

	Small Group Discussion (SGD)
	---
	---

	Self-directed learning (SDL)
	---
	---

	Problem Based Learning (PBL)
	---
	---

	Case Based Learning (CBL)
	---
	---

	Clinic
	---
	---

	Practical
	36
	72

	Revision
	03
	06

	Assessment
	03
	---

	TOTAL
	42
	78

	
	
	

	Assessment Methods:

	Formative:
	Summative:

	Class work
	 Laboratory examination

	
	

	Assessment Plan

	Components
	Assignments/Class work
	Sessional Tests
	End-semester examination/End Exam-Lab

	Duration
	-
	-
	3 hrs

	Weightage
	60%
	
	40%

	Typology of Questions
	-
	-
	Understanding; Applying; Analysing; Drawing; Presenting

	Pattern
	----
	
	Total 4 Questions of 10 marks each choosing at least one from each chapter will be asked.
Students need to answer all questions.

	Schedule
	------------
	---
	At the end of the semester before last working day-Decided by the faculty

	Topics covered
	L1-L12 Evaluated for 60 marks 
	
	Full Syllabus-L1-L12 for 40 marks

	Mapping of assessment with COs

	Nature of assessment
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5
	CO 6

	Sessional Test 1
	
	
	
	
	
	

	Sessional Test 2
	
	
	
	
	
	

	Sessional Test 3 (make-up)
	
	
	
	
	
	

	Quiz
	
	
	
	
	
	

	Assignments
	X
	X
	---
	---
	---
	---

	End Semester Examination
	
	
	
	
	
	

	Laboratory examination
	X
	X
	X
	---
	---
	---

	
	
	
	
	
	
	

	Feedback Process
	· Mid-Semester feedback

	References
	1. Gopalkrishna K. R. and Sudhir Gopalkrishna "A textbook of Computer Aided Engineering Drawing", 37th Edition, Subhas Stores, Bangalore, 2012. 
2. Venugopal K. "Engineering Drawing and Graphics + Auto CAD” Newage International Publishers, Delhi, 2002.
3. Bhat N. D. and V.M. Panchal "Engineering Drawing", 50th Edition, Charotar Publishing House, Anand, India, 2010.
4. Narayana K. L. and Kannaiah P, "Text book on Engineering Drawing" Scitech Publications, Chennai, 2002.
5. Basant Agrawal & Agrawal C M “Engineering Drawing” Tata McGraw Hill, New Delhi, 2010.




	Name of the Program:     
	B. Sc. (Applied Sciences) 

	Course Title:    
	Mathematics II

	Course Code: IMA 121
	Course Coordinator: Dr Sesappa A Rai

	Academic Year:  2019 -2020
	Semester:   Second

	No of Credits:    4
	Prerequisites:   Calculus, Geometry, Matrices, Vectors

	Synopsis:
	This course will provide the essential knowledge required to understand the fundamentals of solving engineering problems in various field. Linear Algebra, Vector analysis and its physical applications are taught in the subject

	Course Outcomes (COs):
	On successful completion of this course, students will be able to

	CO 1:  
	Understand the basic need of the partial differentiation 

	CO 2:  
	Double integral and its application

	CO 3:  
	Vector Calculus and its applications

	CO 4:  
	Application of Linear Algebra

	CO 5:  
	Understand the basic idea of system of equations

	Mapping of COs to POs

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

	CO 1
	   X
	   X
	   X
	   
	
	 
	
	
	
	
	
	

	CO 2
	   X
	   X
	
	
	
	
	
	
	
	
	
	

	CO 3
	   X
	   
	   X
	
	
	
	
	
	
	
	
	

	CO 4
	   X
	
	   X
	
	
	
	
	
	
	
	
	

	CO 5
	   X
	
	X
	
	
	
	
	
	
	
	
	

	Course Delivery / Lesson Plan 

	L No.
	Topics to be covered
	CO addressed

	L1
		Functions with two and more variables (with suitable examples) 



	CO1

	L2
	Concept of partial differentiation- examples with two and three variables
	CO1

	L3
	Chain rule, composite and implicit function - partial differentiation
	CO1

	L4
	Homogeneous functions- Euler’s theorem
	CO1

	L5
	Total Differentiation
	CO1

	L6
	Error and Approximation- examples
	CO1

	L7
	Maxima and minima for functions of two and more variables
	CO1

	L8
	Lagrange’s method of undetermined multipliers
	CO1

	L9
	Definition of double integral , Evaluation of some integrals
	CO2

	L10
	Changing the order of integration with problems
	CO2

	L11
	Some more problems on changing the order of integration
	CO2

	L12
	Jacobian of polar, cylindrical and spherical coordinate systems(Curvilinear coordinates systems)
	CO2

	L13
	Evaluation of integrals by changing the variables
	CO2

	L14
	Changing the variables and problems
	CO2

	L15
	Some more problems on evaluation of integrals by changing the variables
	CO2

	L16
	Application of double integral to find area
	CO2

	L17
	Evaluation of volume using double integrals
	CO2

	L18
	Definition of triple integral – examples
	CO2

	L19
	Evaluation of volume by triple integral
	CO2

	L20
	Definition of Beta and Gamma function with elementary properties
	CO3

	L21
	Problem connected with the Beta and Gamma functions and relation between them
	CO3

	L22
	Duplication formula and problem connected with them
	CO3

	L23
	Vectors - Vector differentiation: continuity and differentiability
	CO3

	L24
	Partial derivatives of vectors
	CO3

	L25
	Vector Differential operators- properties
	CO3

	L26
	Gradient of a scalar field and directional derivative- problems
	CO3

	L27
	Divergence and problems
	CO3

	L28
	Curl and problems
	CO3

	L29
	Physical interpretation and simple applications
	CO3

	L30
	Line integrals – problems
	CO3

	L31
	Concept of surface integrals – problems
	CO3

	L32
	Concept of volume integrals- problems
	CO3

	L33
	Greens theorem in the plane
	CO3

	L34
	Problems on Greens theorem in the plane
	CO3

	L35
	Gauss Divergence theorem
	CO3

	L36
	Problems on Gauss divergence theorem
	CO3

	L37
	Stoke’s theorem
	CO3

	L38
	Problems on Stoke’s theorem
	CO3

	L39
	Introduction to generalization of vector concept to higher dimensions
	CO4

	L40
	Introduction to Vector space and sub space
	CO4

	L41
	Linear dependency and independency of vectors with problems
	CO4

	L42
	Basis, spanning set and explanation with problems
	CO4

	L43
	Orthogonal basis and orthonormal basis. Explanation with problems
	CO4

	L44
	Gram Schmidt orthogonalization to construct Orthonormal basis and related problem
	CO5

	L45
	Matrices, elementary row transformations, inverse of a Matrix and related problems
	CO5

	L46
	Rank of the matrix with problems and system of equations
	CO5

	L47
	Consistency of the system of equations and related problems
	CO5

	L48
	Solution by Gauss elimination and related problems
	CO5

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	48 (theory)
	48

	Seminar
	0
	0

	Small Group Discussion (SGD)
	3
	6

	Self-directed learning (SDL)
	10
	16

	Problem Based Learning (PBL)
	8
	16

	Case Based Learning (CBL)
	4
	8

	Clinic
	-
	-

	Practical
	-
	-

	Revision
	3
	10

	Assessment
	6
	-

	TOTAL
	82
	104

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	2 hours
	3 hours
	3 hours

	Weightage
	10%
	40%
	50%

	Typology of Questions
	Understanding; Applying; Analysing; Evaluating, Creating
	Remembering; Understanding; Applying
	Understanding; Applying;
 Analysing; Evaluating,
 Creating

	Pattern
	Home assignment
	Each test is for 20 marks
 and 1 hour duration.
 Best two tests will be considered
	Exam is for 100 marks which
 will be scaled down to 50 marks

	Schedule
	Scheduled by the faculty
	Calendared Activity
	Calendared Activity

	Topics covered
	Assignment 1:
L1-L20 
Assignment 2:
L21-L40 
	Test 1:
L1-L20 
Test 2: 
L21-L40 
Test 3:
L01-L48
	Comprehensive examination covering full syllabus 

	Mapping of assessment with Cos:

	Nature of assessment
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5

	Sessional Test 1
	X
	X
	
	
	

	Sessional Test 2
	
	
	X
	X
	

	Sessional Test 3 (make-up)
	X
	X
	X
	X
	X

	Quiz
	
	
	
	
	

	Assignment/Presentation
	X
	X
	X
	X
	X

	End Semester Examination
	X
	X
	X
	X
	X

	Laboratory examination
	
	
	
	
	

	Feedback Process
	· Mid-Semester feedback

	REFERENCES:
	Calculus and Analytical Geometry - IV Edn. - George B. Thomas Jr. (1992) Addison Wesley Publications.
Calculus & Analytical Geometry - George B. Thomas Jr & Ross L. Finney (1990), Addison Wesley Publications.
Linear Algebra - G. H. Hadley - Narosa Publishing.
Vector Analysis - Murray R. Speigel, Edn. 1959, Schaum Publishing company.
Higher Engineering Mathematics - Dr. B.S. Grewal, 36th Edition, Khanna Publishers. 




	Name of the Program:     
	B Sc. (Applied Sciences)

	Course Title:    
	PHYSICS II

	Course Code: IPH 121
	Course Coordinator : Dr. Thukarama M

	Academic Year:  2019-2020
	Semester:   II

	No of Credits:    4
	Prerequisites: Knowledge of basic Physics, Mathematics including elementary calculus.

	Synopsis:
	Electromagnetic force between charged particles is one of fundamental forces of nature. It is therefore very important to understand basic properties of both electric and magnetic forces. Accordingly, 
In the first part, the concept of charge, forces between static charges, idea of field and its description in terms of vector and scalar quantities will be studied. The device that is capable of storing electric charges and used as an important circuit element called capacitor is also taken up. Study of moving charges, their description in terms of current, microscopic model of current, sources of emf, the idea of resistance its variation with temperature and rules on simple circuit analysis is included. 
In the second part, the sources of magnetic field, its effect on moving charges are taken up. Hall effect is explained, principles of particle accelerators and certain other devices are explained. Concept of displacement current produced as a result of changing electric field which in turn producing magnetic field is explained.
In the third part, with the explanation of Faraday’s laws we complete our introduction to the fundamental laws of electromagnetism. The idea of induction and its practical consequences are discussed and a second circuit element called an inductor is introduced. Oscillations in the LC circuits is discussed. 
In the fourth and the last part AC circuits are described. Current-Voltage relationships, the inductive and capacitive reactances are explained and RLC circuits and resonance in them are taken up. Finally Rectifiers and filters are discussed.




	Course Outcomes (COs):
	On successful completion of this course, students will be able to

	CO 1:  
	Calculate electric fields and potential  due to different charge distributions by different methods and understand various applications of electrostatics.

	CO 2:  
	Understand the concepts of electric current, resistance, electric power and analyse simple direct current circuits.

	CO 3:  
	Calculate the magnetic field produced due to various current distribution, effect of magnetic field on moving charges and understand various applications of it.

	CO 4:  
	Able to explain the effects of time varying magnetic fields, understand the concepts of induced emfs and some of its applications.

	CO 5:  
	Understand the behaviour of resistors, capacitors and inductors in AC circuits, oscillations in LC/RLC circuits and the working of rectifiers and filters.

	Mapping of COs to POs : 

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

	CO 1
	X
	
	
	
	
	
	
	X
	
	
	
	

	CO 2
	X
	
	X
	
	
	
	X
	
	
	
	X
	

	CO 3
	X 
	
	
	
	
	
	X
	X
	
	
	
	

	CO 4
	X
	
	
	
	
	
	X
	
	
	
	
	X

	CO 5
	
	
	X
	
	
	
	
	
	
	
	X
	

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed


	L1
	Introduction, Electric charge, Coulomb’s law
	CO1

	L2
	Electric field due to various charge configurations
	CO1

	L3
	Continues, problem solving.
	CO1

	L4
	Electric flux, derivation of Gauss’s Law, Electric field due to various charge configurations
	CO1

	L5
	Continues.
	CO2

	L6
	Conductors in electrostatic equilibrium, Problem solving
	CO1

	L7
	Electric potential and potential difference, potential due to various charge configurations 
	CO1

	L8
	Continues.
	CO1

	L9
	Conductors in electrostatic equilibrium, applications of electrostatics.
	CO1

	L10
	Problem solving.
	CO1

	L11
	Capacitance – meaning & measure of capacitance, calculating capacitance. 
	CO1

	L12
	Capacitance in series and parallel, Energy stored in the electric field.
	CO1

	L13
	Capacitance with dielectrics and problem solving.
	CO1

	L14
	Current and resistance.
	CO2

	L15
	Drude model of electrical resistance, Electrical power.
	CO2

	L16
	Problem solving.
	CO2

	L17
	Direct current circuits, electromotive force, resistors in series and parallel
	CO2

	L18
	Kirchoff’s Law, R-C circuits.
	CO2

	L19
	Continues, problem solving.
	CO2

	L20
	Magnetic fields and forces, magnetic force on a current carrying conductor
	CO3

	L21
	Torque on a current loop in a uniform magnetic field, motion of charged particle in a magnetic field – applications.
	CO3

	L22
	Hall Effect,  problem solving.
	CO3

	L23
	Biot-Savart’s Law, magnetic force between two parallel conductors.
	CO3

	L24
	Ampere’s Law, magnetic field of a solenoid.
	CO3

	L25
	Gauss’s Law in magnetism, displacement current and general form of Ampere’s Law.
	CO3

	L26
	Magnetism in matter, problem solving.
	CO3

	L27
	Faraday’s Laws on electromagnetic induction, Lenz’s Law. 
	CO4

	L28
	Motional emf, induced emf and electric fields, generators and motors.
	CO4

	L29
	Eddy current, Maxwell’s equations, problem solving.
	CO4

	L30
	Self-inductance and RL circuits, Energy in magnetic field.
	CO4

	L31
	Mutual inductance, oscillations in LC circuits.
	CO4

	L32
	RLC circuits, Problem solving.
	CO4

	L33
	AC sources, Resistors and inductors in AC circuits
	CO5

	L34
	Capacitance in AC circuits, RLC series circuits. power in AC circuit.
	CO5

	L35
	Resonance in series RLC circuits, transformers and power transmission.
	CO5

	L36
	Rectifiers and filters, Problem solving.
	CO5


	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	36
	108

	Seminar
	
	

	Small Group Discussion (SGD)
	
	

	Self-directed learning (SDL)
	
	

	Problem Based Learning (PBL)
	
	

	Case Based Learning (CBL)
	
	

	Clinic
	
	

	Practical
	3 Hours/week            
	72 

	Revision
	
	

	Assessment
	9
	36

	TOTAL
	
	

	Assessment Methods: Assignments, In semester and end semester examinations

	Formative: 
	Summative: 

	 Assignments/presentations
	Sessional Tests

	Quizes
	End semester examination

	Class room question-answer discussions
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	6 Hours
	3 Hours
	3 Hours

	Weightage
	10 %
	40 %
	50 %

	Typology of Questions
	Understanding, Comprehension, Analysis, Application, Synthesis and Evaluation.
	Knowledge, Recall, Understanding, Analysis and  Evaluation. 

	Recall, Knowledge, Understanding, Comprehension, Analysis, Application, Synthesis and Evaluation. 


	Pattern
	6-8 questions, all are compulsory and of equal weightage
	Four questions are to be answered out of six.
	Only five questions will be given and all are compulsory. 

	Schedule
	Assignments will be given in the beginning of the semester. The first assignment is to be submitted before the first test and second is to be submitted before second test.
	Generally at the end of 5th  and 10th  weeks and are notified in academic calendar well in advance
	Generally, one week after the last instructional day.

	Topics covered
	L10 – L12 and L13 - L24
	L1 - L10;  L11  -L 19;     L20 - L29.
	L1 – L36

	Mapping of assessment with Cos: 

	Nature of assessment
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5

	Sessional Test 1
	CO 1
	-
	-
	-
	-

	Sessional Test 2
	CO 1
	CO 2
	-
	-
	-

	Sessional Test 3 (make-up)
	-
	-
	CO 3
	CO 4
	-

	Quiz
	-
	-
	-
	-
	-

	Assignment/Presentation
	CO 1
	CO 2
	CO 3
	CO 4
	-

	End Semester Examination
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5

	Laboratory examination
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5

	Feedback Process
	Compulsory online feedback somewhere in the middle of the semester.

	References
	1. Physics, Halliday, Resnick, Krane, Vol 2,  5th edition, John Wiley and Sons, Inc.

2. Physics for scientists and engineers with modern physics, Serway and Jewett, Vol 2, 6th edition, Thomson 




	Name of the Program:    
	B Sc. (Applied  Sciences)

	Course Title:    
	Chemistry

	Course Code: ICH 121
	Course Coordinator: Dr. Deepa Prabhu

	Academic Year:  2019-2021
	Semester: Second 

	No of Credits:    4
	Prerequisites:   NIL

	Synopsis:
	This course would provide the essential knowledge required to understand the fundamentals of Chemistry. The course will prepare the students to understand some concepts of electrochemistry, chemical & ionic equilibrium, thermodynamics, chemical kinetics, chemical bonding and organic chemistry. This course will equip students to develop the ability to understand and perform some of the concepts through laboratory experiments.

	Course Outcomes (COs):
	On successful completion of this course, students will be able to

	CO 1:  
	Apply the fundamentals of Electrochemistry and reference electrodes.

	CO 2:  
	Understanding the concept of chemical and ionic Equilibrium.

	CO 3:  
	Describe the principle of thermodynamics and chemical kinetics concepts.

	CO 4:  
	Apply the knowledge of basic Chemical Bonding including ionic, covalent, metallic and secondary bonding. 

	CO 5:  
	Understand the basic of nomenclature, types of reactions, its mechanisms and isomerism in Organic chemistry. 

	CO 6:  
	Conduct experiments involving different types of titrations to analyse water, alloy, fertilizer, and alkalimetry, various analytical techniques like conductometry, colorimetry, pH determination and redox using potentiometric.

	Mapping of COs to POs

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

	CO 1
	X
	
	
	
	
	
	
	
	
	
	
	

	CO 2
	
	X
	
	
	
	
	
	
	
	
	
	

	CO 3
	X
	
	
	
	
	
	
	
	
	
	
	

	CO 4
	X
	
	
	
	
	
	
	
	
	
	
	

	CO 5
	X
	
	
	
	
	
	
	
	
	
	
	

	CO 6
	X
	
	
	
	
	
	
	X
	
	
	
	

	Course content and outcomes:

	
	

	Electrochemistry: 
Introduction to electrochemical cell and its types,
	CO 1

	EMF of the cell, Standard cell, Weston cadmium cell, Origin of electrode potential, Single electrode potential
	CO 1

	Standard electrode potential, Nernst equation for electrode potential.
	CO 1

	Types of electrodes, Standard hydrogen electrode, Saturated calomel electrode
	CO 1

	Construction, working, applications and limitations of glass electrode.
	CO 1

	Chemical Equilibrium:- Introduction to chemical equilibrium, Laws of mass action.
	CO 2

	Relation between Kc and Kp, Le-Chatelier principle and its application. 

	CO 2

	Ionic Equilibria:- Arrhenius theory of electrolytic dissociation, The Ostwald dilution law, Hydrolysis of salts of four types, Hydrolysis constant, Degree of hydrolysis.
	CO 2

	Relation between Kh, Ka and Kw. Common ion effect, Solubility product, Solubility of sparingly soluble salts. Numerical problems
	CO 2

	Thermodynamics:
Terminology of thermodynamics. First law of thermodynamics. Internal energy, Enthalpy,
	CO 3

	Heat capacity, heat capacity equations at constant volume and pressure. Calculation of ΔU, ΔH and w for reversible isothermal expansion of an ideal gas.
	CO 3

	Thermochemistry -Hess’s law and its applications. Limitations of first law.

	CO 3

	Second law of thermodynamics. Concept of entropy. Entropy change - in isothermal expansion of an ideal gas, in reversible and irreversible processes, with change of phase, Physical significance of entropy. 
	CO 3

	Helmholtz Free Energy, Gibbs free Energy, Gibbs Helmholtz equation. Numericals
	CO 3

	Chemical Kinetics:- Rate of a reaction, order and molecularity of a reaction, rate law
	CO 3

	Integrated rate equation and half-life (first and second order reaction)
	CO 3

	Concept of collision theory and transition state theory
	CO 3

	Determination energy of activation by Arrhenious equation
	CO 3

	Chemical Bonding:- Primary bonding: Ionic bond: Ionic bond formation, Factor influencing the formation of ionic bond,
	CO 4

	Lattice energy & its determination by Born-Haber cycle, Properties of ionic bond.
	CO 4

	Covalent bond: Covalent bond formation, Properties of covalent bond.valence bond theory,
	CO 4

	Molecular orbital theory & their application to diatomic molecules,
	CO 4

	Hybridization 
	CO 4

	Concept of resonance, Valence shell electron pair repulsion concept (VSEPR)
	CO 4

	Metallic bond: Structure of metals, Electron sea model,
	CO 4

	Band theory of solids, conductors, semiconductors & insulators, Properties of metallic bond.
	CO 4

	Secondary bonding: Hydrogen bond: Conditions of formation & types of hydrogen bonding with illustrative examples.
	CO 4

	Vander Waals forces, London forces, Diploe-diploe interaction, diploe-induced diploe interaction.
	CO 4

	Organic reactions and mechanisms: Classification of organic compounds, IUPAC system of Nomenclature, 
	CO 5

	Organic reactions and their Mechanisms- Homolytic and heterolytic fission, 
	CO 5

	carbonium ions, carbanions, carbon free radicals, 
	CO 5

	substitution reactions, addition reactions, 
	CO 5

	elimination reactions, rearrangement reactions, 
	CO 5

	Types of substitution reactions, addition reactions and elimination reactions
	CO 5

	Isomerism-structural
	CO 5

	stereoisomerism.
	CO 5

	Acid-base titration (Alkalimetry)
	CO 6

	Determination of hardness of water
	CO 6

	Determination of chloride content of water
	CO 6

	Determination of percentage of copper in brass.
	CO 6

	Estimation of ammonia nitrogen in a Fertilizer
	CO 6

	Determination of rate constant of hydrolysis of an ester
	CO 6

	Conductometric titrations
	CO 6

	Pka value of a weak acid using PH meter
	CO 6

	Colorimetric estimation
	CO 6

	Redox titration using Potentiometer
	CO 6

	

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture
	36 (theory)
	50

	Seminar
	0
	0

	Small Group Discussion (SGD)
	2
	2

	Self-directed learning (SDL)
	9
	18

	Problem Based Learning (PBL)
	0
	0

	Case Based Learning (CBL)
	0
	0

	Clinic
	-
	-

	Practical
	30 (Lab)
	30

	Revision
	2
	5

	Assessment
	2
	-

	TOTAL
	81
	105

	
	
	

	Assessment Methods:

	Formative:
	Summative:

	Assignments
	Sessional Tests

	Lab performance
	End semester examination

	
	

	
	

	Mapping of assessment with COs

	Nature of assessment
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5
	CO 6

	Sessional Test 1
	x
	
	x
	
	
	

	Sessional Test 2
	
	x
	x
	x
	
	

	Sessional Test 3 (make-up)
	
	
	
	x
	x
	

	Assignment
	
	
	x
	
	
	

	End Semester Examination
	x
	x
	x
	x
	x
	

	Laboratory examination
	
	
	
	
	
	x

	Feedback Process
	· Mid-Semester feedback

	References
	Atkins P W, Physical chemistry, 8th Edn,  Oxford University Press, Oxford,1998
James E. Huheey, Ellen A. Keiter, Richard L. Keiter, Okhil K. Medhi, Inorganic Chemistry: Principles of Structure and Reactivity, Pearson Education India, 2006.
P.C. Jain, M. Jain, Engineering Chemistry, 15th  Edn., Dhanpat Rai and Sons, Delhi,  Revised, 2006.
Arun Bahl and B.S.Bahl, A text book of organic chemistry,18th edn., S.Chand& Co.ltd, New Delhi,2006.
Vogel A.I. Test book og Quantitative inorganic ana;ysis, 5th edition, ELBS, 1998.
ICAS Chemistry laboratory Manual.




	Name of the Program:     
	B. Sc. (Applied Sciences)

	Course Title:    
	Engineering Graphics-II

	Course Code: IME 121
	Course Coordinator: Dr. Shivaprakash Y.M

	Academic Year:  2019-20
	Semester:   II 

	No of Credits:    01
	Prerequisites:   Engineering graphics-I

	Synopsis:
	The subject covers the fundamental concepts of sectioning of different types of solids, development of lateral surfaces of solids and its importance, drawing the orthographic projections and isometric views of simple and combined parts along with the machine components. The Auto-CAD tool will be used to create the 2D and 3D drawings.


	Course Outcomes (COs):
	On successful completion of this course, students will be able to

	CO 1:  
	Visualize the cut surfaces for drawing sectional views.

	CO 2:  
	Acquire and apply the basic knowledge of development for sheet metal fabrication.

	CO 3:  
	Convert pictorial views in to orthographic projection.

	CO 4:  
	Visualize and draw three dimensional views.

	CO 5:  
	Create the orthographic engineering drawings using Auto-CAD software.

	Mapping of COs to POs

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

	CO 1
	X
	X
	
	
	X
	
	
	
	
	
	
	

	CO 2
	X
	X
	
	
	X
	
	
	
	
	
	
	

	CO 3
	X
	X
	
	
	X
	
	
	
	
	
	
	

	CO 4
	X
	X
	
	
	X
	
	
	
	
	
	
	

	CO 5
	X
	X
	
	
	X
	
	
	
	
	
	
	

	Course content and outcomes:

	L/T No.
	Topics to be covered
	CO addressed

	1
	General introduction to Engg. Graphics II, SECTIONS OF SOLIDS – Section planes - Vertical and inclined, true shape of sections. Drawing sectional views with true shape of section. Simple cases of section of solids resting on HP or VP with axis perpendicular to reference planes
	CO1

	2
	Axis of the solid inclined to one reference plane, Section plane perpendicular to VP and inclined to HP. Axis of the solid inclined to one reference plane, Section plane perpendicular to HP and inclined to VP
	CO1

	3
	DEVELOPMENT OF SURFACES -Parallel line development for prisms ( Triangle, Rectangle, Square, Pentagon and Hexagon) and cylinders (Including simple cut solids)
	CO2

	4
	Radial line development for pyramids (Triangle, Square, Rectangle, Pentagon and Hexagon). Development of Cone, Funnel and Tray.
	CO2

	5
	ORTHOGRAPHIC CONVERSIONS – Simple & cut solids (Prisms, Pyramids, Cones, Cylinders).
	CO3

	6
	Combined solids, Simple machine components.
	CO3

	7
	ISOMETRIC PROJECTIONS – Planes and Simple & cut solids (Prisms, Pyramids, Cones, Cylinders).
	CO4

	8
	Combined solids, Simple machine components.
	CO4

	9
	Section of Solids – AutoCAD work
	CO1

	10
	Development of Surfaces – AutoCAD work
	CO2

	11
	Isometric Projections – AutoCAD work
	CO4

	12
	Othographic projection-AutoCAD work
	CO3

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture
	---
	---

	Seminar
	---
	---

	Small Group Discussion (SGD)
	---
	---

	Self-directed learning (SDL)
	---
	---

	Problem Based Learning (PBL)
	---
	---

	Case Based Learning (CBL)
	---
	---

	Clinic
	---
	---

	Practical
	36
	72

	Revision
	03
	06

	Assessment
	03
	---

	TOTAL
	42
	78

	
	
	

	Assessment Methods:

	Formative:
	Summative:

	Assignments
	 Laboratory examination

	---
	---

	---
	---

	---
	---

	Mapping of assessment with COs

	Nature of assessment
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5
	CO 6

	Assignments
	X
	X
	X
	X
	---
	---

	Laboratory examination
	X
	X
	X
	X
	X
	---

	Feedback Process
	· Mid-Semester feedback

	References
	1. Gopalkrishna K. R. and Sudhir Gopalkrishna "A textbook of Computer Aided Engineering Drawing", 37th Edition, Subhas Stores, Bangalore, 2012. 
2. Venugopal K. "Engineering Drawing and Graphics + Auto CAD” Newage International Publishers, Delhi, 2002.
3. Bhat N. D. and V.M. Panchal "Engineering Drawing", 50th Edition, Charotar Publishing House, Anand, India, 2010.
4. Narayana K. L. and Kannaiah P, "Text book on Engineering Drawing" Scitech Publications, Chennai, 2002.
5. Basant Agrawal & Agrawal C M “Engineering Drawing” Tata McGraw Hill, New Delhi, 2010.





	Course Title:    
	B. Sc. (Applied Sciences)

	Course Code: IME 122
	Basic Mechanical Engineering

	Academic Year:  2019-20
	Course Coordinator: Jamaluddin Hindi

	No of Credits:    4
	Semester:   II

	
	Prerequisites:   Engineering Physics

	Synopsis:
	Students will be able to understand the process of steam formation, its properties and the operation of steam boilers, mountings & accessories. Develop knowledge on different types of power transmission systems. Understand the working principles of internal combustion engines and the concept of lubrication. Understand the working principle and functioning of steam turbines, power plants and refrigeration systems. Comprehend the working principle of lathe and drilling machines, their operations, concept of casting, forging and welding processes.

	Course Outcomes (COs):
	On successful completion of this course, students will be able to

	CO 1:  
	Understand the process of steam formation, its properties and the operation of steam boilers, mountings & accessories.

	CO 2:  
	Understand the working principle and functioning of steam turbines, power plants and refrigeration systems.

	CO 3:  
	Understand the working principles of internal combustion engines and the concept of lubrication.

	CO 4:  
	Develop knowledge on different types of power transmission systems.

	CO 5:  
	Comprehend the working principle of lathe and drilling machines, their operations, concept of casting, forging and welding processes.

	

	Mapping of COs to POs
	
	
	
	
	
	
	
	
	
	
	
	

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

	CO 1
	X
	
	
	
	
	
	
	
	
	
	
	

	CO 2
	X
	
	
	
	
	
	X
	
	
	
	
	

	CO 3
	X
	X
	
	
	
	
	
	
	
	
	
	

	CO 4
	X
	X
	
	
	X
	
	
	
	
	
	
	

	CO5
	X
	
	
	
	
	
	
	
	
	
	X
	

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	1. 
	Properties of steam: Steam formation, steam properties, 
	 CO1

	2. 
	Different states of steam,.
	CO1

	3. 
	Enthalpy equations, dryness fraction
	CO1

	4. (T1)
	Simple numerical for finding enthalpy and dryness fraction..
	CO1

	5. (T2)
	Simple numerical for finding enthalpy and dryness fraction
	CO1

	6. 
	Steam Boilers: Classification. Working principle of Babcock & Wilcox boiler.
	CO1

	7. 
	Working principle of Babcock & Wilcox boiler contd. 
	CO1

	8. 
	Lachashire Boiler ,Locomotive Boiler
	CO1

	9. 
	Boiler mountings &accessories.
	CO1

	10. 
	Prime Movers: classification of prime movers, working principle of steam turbines,
	CO2

	11. 
	Concept of Impulse and Reaction Turbines
	CO2

	12. 
	Compounding of steam turbines- velocity compounding, 
	CO2

	13. 
	Pressure compounding  
	CO2

	14. 
	Pressure – velocity compounding.
	CO2

	15. 
	Power plants: introduction, working principle of thermal and nuclear power plants (illustration with block diagram only)
	CO2

	16. 
	Working principle of hydel and solar power plants (illustration with block diagram only)
	CO2

	17. 
	Refrigeration: principle, working of a vapor compression refrigeration system.
	CO2

	18. 
	Desirable properties of an ideal refrigerant, definition of COP, unit of refrigeration
	CO2

	19. 
	I. C. Engines: classification, parts, I.C engine terms.
	CO3

	20. 
	Working of 4 stroke petrol engines.
	CO3

	21. 
	Working of 4 stroke diesel engines
	CO3

	22. 
	Working of 2 stroke petrol and diesel engines.
	CO3

	23. 
	Comparison between petrol & diesel engines and between 2 stroke & 4 stroke engines
	CO3

	24. 
	Important definitions, numerical on I. C. engines (B.P, I.P, F.P, nmech, nith, nbth).
	CO3

	25. (T3)
	Numerical on I. C. engines contd. (B.P, I.P, F.P, nmech, nith, nbth).
	CO3

	26. (T4)
	Numerical on I. C. engines contd. (B.P, I.P, F.P, nmech, nith, nbth).
	CO3

	27. 
	Working of a simple carburetor, Lubrication: purpose of lubrication. 
	CO3

	28. 
	Lubricant types and properties, applications, splash lubrication system. 
	CO3

	29. 
	Power Transmission: Definition, belt drives- open Belt drive
	CO4

	30. 
	Crossed belt drive, velocity ratio, stepped cone pulley.
	CO4

	31. 
	Fast and loose pulley, length of belt, tension in the belt, slip, creep (no derivations).
	CO4

	32. (T5)
	Numerical on belt drives. 
	CO4

	33. (T6)
	Numerical on belt drives contd.
	CO4

	34. 
	Introduction to rope drive, chain drive and gear drive - types of gears.
	CO4

	35. 
	Velocity ratio for gear drive, simple and compound gear trains.
	CO4

	36. (T7)
	Numerical on gear drives.
	CO4

	37. (T8)
	Machine Tools: Working principle of lathe - block diagram, parts & their functions
	CO5

	38. 
	Specification of lathe, lathe operations such as plain turning, step turning, knurling, facing & chamfering.
	CO5

	39. 
	Thread cutting, taper turning by swivelling the compound rest & tail stock set over methods
	CO5

	40. (T9)
	Drilling Machine - Introduction and classification of drilling machines. Block diagram of a radial drilling machine.
	CO5

	41. 
	Drilling operations such as reaming, boring, counter boring, counter sinking, spot facing & tapping.
	CO5

	42. (T10)
	Casting and Forging: introduction, types of moulding sand and its desirable properties
	CO5

	43. 
	Patterns - single piece and split piece pattern, pattern allowances.
	CO5

	44. 
	Steps involved in the preparation of two box green sand mould, defects in casting, introduction to forging.
	CO5

	45. (T11)
	Welding: introduction and classification, principle of resistance spot welding and electric arc welding
	CO5

	46. 
	Oxy-acetylene gas welding, gas flames, welding defects, introduction to soldering and brazing
	CO5

	47. (T12)
	Introduction to Engineering Materials: Ferrous and Non-Ferrous Materials
	CO5

	48. 
	Introduction to Heat Treatment
	CO5

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	48
	96

	Seminar
	---
	---

	Small Group Discussion (SGD)
	---
	---

	Self-directed learning (SDL)
	---
	---

	Problem Based Learning (PBL)
	---
	---

	Case Based Learning (CBL)
	---
	---

	Clinic
	---
	---

	Practical
	---
	---

	Revision
	00
	00

	Assessment
	10
	---

	TOTAL
	58
	96

	Assessment Methods:

	Formative:
	Summative:

	Assignments
	Sessional Tests

	
	End semester examination

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	10 hours
	2 hours
	3 hours

	Weightage
	10%
	40%
	50%

	Typology of Questions
	Understanding; Applying; Analysing; Evaluating, Creating
	Remembering; Understanding; Applying
	Understanding; Applying; Analysing; Evaluating, Creating

	Pattern
	Descriptive / Numerical
	Descriptive/ Numerical
	Descriptive / Numerical

	Schedule
	Scheduled by ICAS-
Two assignments/semester
	Calendared Activity- Two Sessionals/semester Make-up Test
	Calendared Activity

	Topics covered
	Assignment-I-L1-L25
Assignment-II-L26-L48


	 Test1-L1-L25
Test2-L26-L40, Make –up-L35-L48.
	Full syllabus comprising 8 questions of 160 marks. Students need to answer 5 questions for 100 marks. 

	Mapping of assessment with Cos:

	Nature of assessment
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5

	Sessional Test 1
	X
	X
	
	
	

	Sessional Test 2
	
	X
	X
	
	

	Sessional Test 3 (make-up)
	
	X
	X
	
	

	Quiz
	
	
	
	
	

	Assignment/Presentation
	X
	X
	X
	
	

	End Semester Examination
	X
	X
	X
	X
	X

	Laboratory examination
	
	
	
	
	

	Feedback Process
	· Mid-Semester feedback

	References
	Heinz Heisler, Vehicle and Engine Technology (2e), Butterworth-Heinemann Publication, Second Edition, 1998. 
Kirpal Singh, Automobile Engineering Vol. I & II (12e), Standard Publishers Distributors, New Delhi, 2011. 
R.K. Rajput, Automobile Engineering (1e), LaxmiPublication (P) Ltd, 2010. 
Narang G. B. S., Automobile Engineering, Khanna Publishers, 1990. 
Giri N. K., Automotive Technology, Khanna Publication, 2006. 
Gupta K. M., Automotive Technology Vol. I & II, Umesh Publication, 2007.



	
	Name of the Program:     
	B.Sc.(Applied Sciences)

	Course Title:    
	Elements of Electrical and Electronics Engineering

	Course Code:  IEE121
	Course Coordinator: K. Shankaranarayana 

	Academic Year:  2019-2020
	Semester:   II 

	No of Credits:    4
	Prerequisites:   12th  Standard Physics and Mathematics

	Synopsis:
	This course would provide knowledge and skill required for electrical and electronics circuit analysis.  This course will help the students to develop the ability to understand the electrical and electronics circuit concepts. This course will also prepare students with requisite knowledge and application of circuit analysis techniques, like Multi phase DC & AC circuit power measurement, machines, basics of communication, semiconductor devices like diode BJT and its applications. This course will provide essential knowledge required to understand electrical electronic and communication systems

	Course Outcomes (COs):
	On successful completion of this course, students will be able to

	CO 1:  
	Analyse DC circuits

	CO 2:  
	Analyse single phase and Three phase AC circuits 

	CO 3:  
	Discuss the working principle of single phase transformer and Induction motor. 

	CO 4:  
	Analyse  semiconductor diode circuit, Clipping and Clamping circuit 

	CO 5:  
	Analyse BJT biasing, amplifier and switching circuits.

	CO6
	Understand the basics of analog and digital communications.

	Mapping of COs to POs

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

	CO 1
	 X
	X
	
	
	
	
	
	
	
	
	
	X

	CO 2
	X
	X
	X
	
	
	
	
	
	
	
	
	

	CO 3
	X
	X
	X
	X
	X
	
	
	
	
	
	
	

	CO 4
	X
	X
	
	X
	
	
	
	
	
	
	
	

	CO 5
	X
	X
	X
	X
	X
	
	
	
	
	
	
	

	CO6
	X
	X
	
	
	X
	
	
	
	
	
	
	X

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L1
	Review of DC circuit Analysis, KCL and KVL 
	CO1

	L2
	Network reduction techniques - Series-Parallel reduction, Source transformation.
	CO1

	L3
	Star-Delta transformation to circuit analysis
	CO1

	L4
	Alternating voltages & currents, generation of single phase alternating voltage
	CO2

	L5
	Average value, RMS value and form factor of ac signals
	CO2

	L6
	Average value, RMS value and form factor of periodic sinusoidal voltage and current.
	CO2

	L7
	Representation of time-varying quantities as Phasors; j Operator
	CO2

	T1
	Tutorials L1-L7
	CO2

	L8
	sinusoidal alternating current in a pure resistor, waveforms of voltage, current, and power, Phasor diagram
	CO2

	L9
	Sinusoidal alternating voltage, current and phase difference between voltage and current in a pure inductor. 
	CO2

	L10
	Power consumed by pure inductor, Phasor diagram, Inductive reactance
	CO2

	L11
	Sinusoidal alternating current in a pure capacitor, Waveforms of voltage, current, and power, Phasor diagram and  capacitive reactance
	CO2

	L12
	Steady state RL circuit analysis  
	CO2

	L13
	Steady state RC circuit analysis
	CO2

	L14
	Steady state RLC circuit analysis
	CO2

	L15
	Concept of impedance and Phasor diagram, expression for average power, power factor
	CO2

	T2
	Tutorials L8-L15
	CO2

	L16
	Parallel AC circuits: admittance, conductance, susceptance, Active Power reactive power and apparent power in ac system.
	CO2

	L17
	Analysis of series parallel circuits and Phasor diagrams
	CO2

	T3
	Tutorials L16-L17
	CO2

	L18
	Impedance triangle, power triangle and power factor improvement techniques
	CO2

	L19
	Three-phase AC Circuits: Generation of 3-phase balanced sinusoidal voltages, waveform of 3-phase voltages, phase sequence
	CO2

	L20
	star and delta connections, line voltage and phase voltage, line current and phase current
	CO2

	L21
	Analysis of 3-phase circuit with star/delta connected balanced and unbalanced loads, Phasor diagram of voltages and currents, Power consumed by three phase balanced and unbalanced load.
	CO2

	T4
	Tutorials L18-L21
	CO2

	L22
	Construction and working of Single phase two winding transformer and phasor diagram.
	CO3

	L23
	Construction and working of Induction motor 
	CO3

	L24
	PN junction diode, I-V Characteristic, Static and dynamic Resistance,
	CO4

	L25
	Half and Full Wave Rectifiers with and without filter
	CO4

	L26
	Zener Diode and Special purpose diodes.
	CO4

	L27
	Analyses of Zener voltage regulator 
	CO4

	L28
	LDO IC voltage regulator and design of voltage regulator using 78XX regulator and LM317 regulator.
	CO4

	T5
	Tutorials L22-L28
	CO3 ,CO4

	L29
	PNP and NPN BJT, majority and minority carriers and currents
	CO5

	L30
	BJT I-V Characteristics, Cut-off, active and saturation mode of operation of CE,CB and CC configuration
	CO5

	T6
	Tutorials L29-L30
	CO5

	L31
	Analyses of fixed biasing and fixed biasing with emitter resistance for CE BJT amplifier.
	CO5

	T7
	Tutorials L31
	CO5

	L32
	Analyses of voltage divider biasing with emitter resistance for CE BJT amplifier.
	CO5

	L33
	Transistor as amplifier and Transistor small signal model 
	CO5

	L34
	Analyses of RC coupled amplifier 
	CO5

	L35
	RC coupled amplifier gain and frequency analysis  
	CO5

	T8
	Tutorials L32-L35
	CO5

	L36
	Transistor as a Switch: Relay Driver Circuit.
	CO6

	L37
	Fundamentals of Analog communication, Amplitude modulation
	CO6

	L38
	Frequency modulation systems, Pulse modulation.
	CO6

	L39
	Introduction to digital communication, Basic digital modulation schemes
	CO6

	L40
	Introduction to Mobile Communication and Communication networks.
	CO6

	
	
	

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	40 Lecture, 8 Tutorial
	96

	Seminar
	0
	0

	Small Group Discussion (SGD)
	0
	0

	Self-directed learning (SDL)
	-
	-

	Problem Based Learning (PBL)
	-
	-

	Case Based Learning (CBL)
	-
	-

	Clinic
	-
	-

	Practical
	-
	-

	Revision
	02
	4

	Assessment
	06
	-

	TOTAL
	56
	100

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests      -----
	Sessional Tests --Three

	Assignments/presentations --TWO
	End semester examination

	Quiz  ---
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	
	One Hour
	3 Hours

	Weightage
	10%
	40%
	50%

	Typology of Questions
	Descriptive 
	Descriptive
	Descriptive

	Pattern
	10 Question
	4 out of 5 Question
	5 Questions

	Schedule
	
	Mid-Semester
	End of  the Semester

	Topics covered
	Ist L1-L21.
IInd L22-L33
	Ist –L1-L15
IInd –L16-L30
IIIrd –L31-L40
	L1-L40 and T1-T8

	Mapping of assessment with Cos:

	Nature of assessment
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5
	CO6

	Sessional Test 1
	X
	X
	
	
	
	

	Sessional Test 2
	
	
	X
	X
	
	

	Sessional Test 3 (make-up)
	
	
	
	
	X
	X

	Quiz
	-
	-
	-
	-
	-
	-

	Assignment/Presentation
	IST
	IST
	IST
	IInd
	IInd
	IInd

	End Semester Examination
	X
	X
	X
	X
	X
	X

	Laboratory examination
	-
	-
	-
	-
	-
	-

	Feedback Process
	· Mid-Semester feedback

	References
	Kothari D.P & Nagarath I. J., Basic Electrical Engineering. TMHI2013
Nagasarkar T.K & Sukhija M.S., Basic Electrical Engineering, OUP 2012 
Hughes E., Electrical and Electronic Technology (9e), Pearson Education, 2008
Robert L Boylestad, Louis Nashelsky .Electronic Devices and Circuit Theory, 11th  Edution,PHI,2012
Albert P Malvino, David J Bates- Electronic Principles 7th Eidition, TMHI,2007
George Kennedy, Bernad Davis, Electronic Communication Systems 5th Edition, TMH, 2011.
Garcia and Widjaja , Communication Networks, McGraw Hill,2006
Raja Pandya, Mobile and Personal Communication Services and Systems, Wiley-IEEE Press,2000.




	Name of the Program:     
	B. Sc. (Applied Sciences)

	Course Title:    
	Mathematics III

	Course Code: IMA 231
	Course Coordinator: Dr Sesappa A Rai

	Academic Year:  2019 -2020
	Semester:   Third

	No of Credits:    4
	Prerequisites:   Linear Algebra, Vector Calculus, 
Differetial equations

	Synopsis:
	The course will help the students to gain the knowledge on how to plan effective implementation of solving engineering problems using Ordinary Differential equations and Partial Differential equations. Complex methods and Numerical method to solve the initial value problems

	Course Outcomes (COs):
	On successful completion of this course, students will be able to

	CO 1:  
	Understand the basic knowledge of Ordinary Differential equations

	CO 2:  
	Higher order Differential equations

	CO 3:  
	Partial Differential equations and numerical solution of initial value problems

	CO 4:  
	Laplace transforms and its applications

	CO 5:  
	Complex variables and functions

	Mapping of COs to POs

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

	CO 1
	   X
	   X
	
	
	
	
	
	
	
	
	
	

	CO 2
	   X
	   X
	
	
	
	
	
	
	
	
	
	

	CO 3
	   X
	   
	
	
	
	
	
	
	
	
	
	

	CO 4
	   X
	
	
	
	
	
	
	
	
	
	
	

	CO 5
	   X
	
	
	
	
	
	
	
	
	
	
	

	Course Delivery / Lesson Plan 

	L No.
	Topics to be covered
	CO addressed

	L1
	Formation of differential equation with simple problems
	CO1

	L2
	Variables separable diff. equations with problems. Homogeneous differential equations with problems
	CO1

	L3
	Equations reducible to homogeneous form with problems
	CO1

	L4
	Problems on Equations reducible to homogeneous
	CO1

	L5
	Linear differential equations with problems
	CO1

	L6
	Bernoulli’s differential equations with problems. Exact differential equations with problems
	CO1

	L7
	Equations reducible to exact equations with related problems.
	CO1

	L8
	Problems on Equations of Exact forms
	CO1

	L9
	Higher order linear differential equations with problems
	CO1

	L10
	Rules for finding the complementary function with problems
	CO2

	L11
	Rules for finding the particular integral by inverse differential operators with examples
	CO2

	L12
	Problems on Particular integrals.
	CO2

	L13
	Method of variation of parameters with examples
	CO2

	L14
	Method of undetermined coefficients. Cauchy’s homogeneous linear equation with examples
	CO2

	L15
	Problems on Cauchy’s Homogeneous equations
	CO2

	L16
	Legendre’s linear equation with problems. Simultaneous linear equations with constant coefficients
	CO2

	L17
	Solution of partial differential equations by direct integration.
	CO3

	L18
	Problems on Partial differential equations
	CO3

	L19
	Solution of partial differential equation by separation of variables and indicated transformations
	CO3

	L20
	Numerical solution of ordinary differential equations. with examples. Euler’s method with examples.
	CO3

	L21
	Problems on Taylor series method
	CO3

	L22
	Improved Euler’s method with examples.
	CO3

	L23
	Runge - Kutta methods of order two and problems
	CO3

	L24
	Runge - Kutta methods of order four
	CO3

	L25
	Laplace transforms of elementary functions with problems
	CO4

	L26
	First shifting property of L. T with problems. Change of scale property of L.T, Transform of derivatives with related problems.
	CO4

	L27
	Laplace Transform of periodic functions
	CO4

	L28
	Problems on Laplace Transform.
	CO4

	L29
	Transform of integrals. Multiplication by tn with related problems.
	CO4

	L30
	Inverse Laplace transforms with simple problems
	CO4

	L31
	Inverse transform using methods of partial fractions and connected problems. Other methods of finding inverse transforms and simple related problems.
	CO4

	L32
	Problems on
	CO4

	L33
	Laplace transforms using unit step functions
	CO4

	L34
	Convolution theorem and inverse using convolution
	CO4

	L35
	Solution of initial value problems using Laplace transforms.
	CO4

	L36
	Problems on inverse Laplace transforms
	CO4

	L37
	Functions of a complex variable, limit, continuity, differentiability and Analytic functions. 
	CO5

	L38
	Cauchy-Riemann equations and harmonic functions 
	CO5

	L39
	Problems connected with analytic and harmonic functions
	CO5

	
	Problems on harmonic functions
	CO5

	L41
	C-R equations in polar form and simple problems connected with it. Line integrals and problems connected with it 
	CO5

	L42
	Cauchy’s integral theorem and integral formula
	CO5

	L43
	Problems connected with Cauchy’s theorem and integral formula
	CO5

	L44
	Problems on Cauchy’s theorem
	CO5

	L45
	Taylor series and Laurent series with related problems
	CO5

	L46
	Singular points, residues and residue theorem and connected problems
	CO5

	L47
	Evaluation of real definite integrals using residue calculus. Integration around the unit circle, semi-circles and rectangular contours and connected problems.
	CO5

	L48
	Problems on semi-circles and rectangular contours
	CO5

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	48 (theory)
	48

	Seminar
	0
	0

	Small Group Discussion (SGD)
	3
	6

	Self-directed learning (SDL)
	10
	16

	Problem Based Learning (PBL)
	8
	16

	Case Based Learning (CBL)
	4
	8

	Clinic
	-
	-

	Practical
	-
	-

	Revision
	3
	10

	Assessment
	6
	-

	TOTAL
	82
	104

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	2 hours
	3 hours
	3 hours

	Weightage
	10%
	40%
	50%

	Typology of Questions
	Understanding; Applying; Analysing; Evaluating, Creating
	Remembering; Understanding; Applying
	Understanding; Applying;
 Analysing; Evaluating,
 Creating

	Pattern
	Home assignment
	Each test is for 20 marks
 and 1 hour duration.
 Best two tests will be considered
	Exam is for 100 marks which
 will be scaled down to 50 marks

	Schedule
	Scheduled by the faculty
	Calendared Activity
	Calendared Activity

	Topics covered
	Assignment 1:
L1-L20 
Assignment 2:
L21-L40 
	Test 1:
L1-L20 
Test 2: 
L21-L40 
Test 3:
L01-L48
	Comprehensive examination covering full syllabus 

	Mapping of assessment with COs:

	Nature of assessment
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5

	Sessional Test 1
	X
	X
	
	
	

	Sessional Test 2
	
	
	X
	X
	

	Sessional Test 3 (make-up)
	X
	X
	X
	X
	X

	Quiz
	
	
	
	
	

	Assignment/Presentation
	X
	X
	X
	X
	X

	End Semester Examination
	X
	X
	X
	X
	X

	Laboratory examination
	
	
	
	
	

	Feedback Process
	· Mid-Semester feedback

	REFERENCES:
	Elementary differential equations, Rainville E. D., Bedient P. E. (1989) Macmillan Publishers (New York)
Advanced Engineering Mathematics - Erwin Kreyszig (2015), John Wiley & Sons.
Introductory methods of Numerical Analysis, S. S. Sastry(2012), PHI learning Pvt. Ltd.
Complex Variables, Murray R Spiegel and others (2015), Tata McGraw Hill (New Delhi).
Higher Engineering Mathematics, Grewal B. S., Grewal J. S. (2015), Kanna Publishers. 




	Name of the Program:     
	B. Sc. (Applied Sciences)

	Course Title:    
	Elements of Mechatronics Systems

	Course Code: IMET 231
	Course Coordinator: Jeane Marina D’Souza

	Academic Year:  2019 -2020
	Semester:   III

	No of Credits:    3
	Prerequisites:   Nil

	Synopsis:
	The course on Elements of Mechatronics Systems intends to help the students to acquire necessary skills in the field of mechanics, electronics, controls and computing which will enable them to comprehend and design simple mechatronics systems.

	Course Outcomes (COs):
	On successful completion of this course, students will be able to

	CO 1:  
	Understand the key elements of measurement systems and devices, including the role of each discipline in a mechatronic system.

	CO 2:  
	Thoroughly understand the needs of a simple mechatronics system and select a particular type of sensor, actuator and controller for the same.

	CO 3:  
	Understand and identify the important elements of any given mechatronics system and apply the same to systems in diverse disciplines of engineering.

	CO 4:  
	Understand the key elements of measurement systems and devices, including the basic performance specifications and characteristics of a variety of analog and digital controllers and integrate the same to form a single mechatronic system.

	CO 5:  
	Become capable of operating and communicating across the range of engineering disciplines necessary in mechatronics.

	Mapping of COs to POs

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

	CO 1
	X
	
	
	
	
	
	
	
	
	
	
	     

	CO 2
	
	X
	
	
	
	
	
	
	
	
	
	

	CO 3
	
	
	X
	
	X
	
	
	
	
	
	
	

	CO 4
	
	
	
	
	
	X
	X
	
	
	
	
	     

	CO 5
	
	
	
	
	
	
	X
	
	
	X
	
	     

	Course Delivery / Lesson Plan 

	L No.
	Topics to be covered
	CO addressed

	L1
	Chapter 1: Introduction
Definition and Basic Concepts
	CO1

	L2
	Elements of Mechatronics System, Benefits of Mechatronics in manufacturing
	CO1

	L3
	Chapter 2: Sensors and Transducers
Definition of sensor and transducer, Displacement Sensor – Linear and rotary potentiometer, LVDT. 
	CO2

	L4
	Encoders – Incremental and Rotary, Strain – Strain gauge, Force/Torque – Load Cell.
	CO2

	L5
	Temperature -  Thermistor, Thermocouple, Bimetallic Strip, RTD
	CO2

	L6
	Motion sensor – Accelerometer, Velocity sensor – Tachometer.
	CO2

	L7
	Proximity and Range sensor -  Inductive, Capacitive
	CO2

	L8
	Proximity and Range sensor – Ultrasonic sensor, Photo electric sensor
	CO2

	L9
	Hall Effect sensor, Light Sensor – Photodiodes, Phototransistor
	CO2

	L10
	Tactile Senor, Reed Switch, Vision Sensor
	CO2

	L11
	Chapter 3: Drives and Actuators
Solenoids, Relays, Diodes, Thyristor
	CO3

	L12
	Bipolar Junction Transistor (BJT), Field Effect Transistor (FET), DC Motor
	CO3

	L13
	AC motor, Stepper motor
	CO3

	L14
	Piezoelectric actuator, Shape Memory Alloys 
	CO3

	L15
	Hydraulic drives – Hydraulic cylinders, Valves, Cylinder Sequencing
	CO3

	L16
	Pneumatic drives – Pneumatic cylinders, Valves, Cylinder Sequencing
	CO3

	L17
	Chapter 4: Data Acquisition and Data Transmission
Signal Conditioning – Operational Amplifiers, Inverting Amplifiers
	CO4

	L18
	Signal Conditioning – Differential Amplifiers, Comparators
	CO4

	L19
	Signal Conditioning – Filters, Multiplexers, Pulse Width Modulation (PWM)
	CO4

	L20
	Analog – to – Digital Converters, Digital – to – Analog Converter
	CO4

	L21
	Signal Analysis – Linearization of data, Signal Averaging
	CO4

	L22
	Signal Analysis – Fourier Analysis
	CO4

	L23
	Chapter 5: Data Presentation System
Display – Cathode Ray Oscilloscope (CRO), Light Emitting Diodes (LED)
	CO4

	L24
	Liquid Crystal Display (LCD), Printers
	CO4

	L25
	Chapter 6: Controllers and Algorithms
Microprocessor – Fundamentals and Architecture of 8085
	CO4

	L26
	Microcontroller – Fundamentals 
	CO4

	L27
	Introduction to Programmable Logic Controllers (PLC)
	CO4

	L28
	Introduction to Fuzzy Logic
	CO4

	L29
	Introduction to Artificial Neural Networks (ANN)
	CO4

	L30
	Chapter 7: Applications
Introduction to NC/CNC Machines
	CO5

	L31
	Robotics
	CO5

	L32
	Machine Vision
	CO5

	L33
	Temperature Monitoring System
	CO5

	L34
	Engine Management System and Washing Machines
	CO5

	L35
	Recent trends in Mechatronics - MEMS 
	CO5

	L36
	Recent trends in Mechatronics - Smart Materials
	CO5

	
Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	36 (theory)
	48

	Seminar
	0
	0

	Small Group Discussion (SGD)
	2
	2

	Self-directed learning (SDL)
	10
	14

	Problem Based Learning (PBL)
	8
	16

	Case Based Learning (CBL)
	4
	8

	Clinic
	-
	-

	Practical
	-
	-

	Revision
	2
	10

	Assessment
	6
	-

	TOTAL
	68
	98

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	2 hours
	3 hours
	3 hours

	Weightage
	10%
	40%
	50%

	Typology of Questions
	Understanding; Applying; Analysing; Evaluating, Creating
	Remembering; Understanding; Applying
	Understanding; Applying; Analysing; Evaluating, Creating

	Pattern
	Home assignment
	Each test is for 20 marks and 1 hour duration. Best two tests will be considered
	Exam is for 100 marks which will be scaled down to 50 marks

	Schedule
	Scheduled by the faculty
	Calendared Activity
	Calendared Activity

	Topics covered
	Assignment 1:
L1-L12 
Assignment 2:
L13-L24 
	Test 1:
L1-L12 
Test 2: 
L13-L24 
Test 3:
L25-L36 
	Comprehensive examination covering full syllabus 

	Mapping of assessment with Cos:

	Nature of assessment
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5

	Sessional Test 1
	       X
	       X
	
	
	

	Sessional Test 2
	
	
	    X
	      X
	

	Sessional Test 3 (make-up)
	
	
	
	      X
	     X

	Quiz
	
	
	
	
	

	Assignment/Presentation
	       X
	        X
	    X
	      X
	      X

	End Semester Examination
	X
	X
	X
	X
	X

	Laboratory examination
	
	
	
	
	

	Feedback Process
	· Mid-Semester feedback

	References
	D.A. Bradley and others “Mechatronics” Chapman & Hall. 
W. Bolten  (1999) ‘Mechatronics’, Addison Wesley Longman Ltd,  
Devdas Shetty & Richard Kolk “Mechatronics System Design”, PWS Publishing. 
Dan Nesculescu (2002) ‘Mechatronics’, Pearson Education Pte. Ltd. 
Alciatore David G & Histand Michael B (2003) “Introduction to Mechatronics and Measurement systems”, Tata McGraw Hill. 
‘Mechatronics – HMT’, Tata McGraw Hill Publishing Company Ltd, 1998. 
Aditya P. Mathur (1989) ‘Introduction to Microprocessors’, Tata Mcgraw Hill      Publishing Company Ltd.,  
C.R. Venkataramana (2001) ‘Mechatronics’, Sapna Book house, Bangalore.




	Name of the Program:     
	B.Sc.(Applied Sciences)

	Course Title:    
	Kinematics of Machines 

	Course Code: IMET 232
	Course Coordinator: Dundesh Chiniwar 

	Academic Year:  2019-20
	Semester:   III

	No of Credits:    03
	Prerequisites: Engineering Physics    

	Synopsis:
	Kinematics of Machine is a fundamental subject for understanding the principle and working of machines. It covers basics of Mechanism and Machines. The subject offers exposure to both static and dynamic machine aspects such as determining Degree of freedom, velocity and acceleration of mechanism and balancing the masses. Add n to this subject also covers kinematic aspects of power transmission system.


	Course Outcomes (COs):
	On successful completion of this course, students will be able to

	CO 1:  
	Determine the mobility of various mechanisms and Perform kinematic analysis of four bar mechanism and its inversions by using graphical method.

	CO 2:  
	Construct the profile of the Cam, when provided with guided motion of the follower.

	CO 3:  
	Balance the unbalanced rotating systems under both static and dynamic conditions.

	CO 4:  
	Suggest an appropriate power transmission system with perspective of kinematic analysis for a given application.

	Mapping of COs to POs

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

	CO 1
	X
	X
	
	X
	X
	
	
	
	X
	
	
	X

	CO 2
	X
	X
	
	X
	X
	
	
	
	X
	
	
	

	CO 3
	X
	X
	
	X
	
	
	
	
	
	
	
	

	CO 4
	X
	X
	
	X
	
	
	
	
	
	
	
	

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	00
	Introduction to the course
	

	01
	Basic Concepts: Link, Kinematic pair and their types, kinematic chain, constrained and unconstrained motions
	CO1

	02
	Mechanism, machine, and structure
	CO1

	03
	Four bar mechanism and its inversion
	CO1

	04
	Slider crank mechanism and Its inversions
	CO1

	05
	Double slider crank Mechanism
	CO1

	06
	Straight line Mechanism 
	CO1

	07
	Toggle Mechanism, pantograph, Hooke’s joint
	CO1

	08
	Ackerman and Davis steering gear, Geneva and Rachet mechanism
	CO1

	09
	Velocity in Mechanism: Relative velocity method
	CO1

	10
	Velocity analysis of four bar mechanism (Graphical method)
	CO1

	11
	Velocity analysis of slider crank mechanism (Graphical method)
	CO1

	12
	Velocity analysis of a mechanism (Graphical method)
	CO1

	13
	Acceleration in Mechanism: Relative acceleration method
	CO1

	14
	Acceleration analysis of four bar mechanism (Graphical method)
	CO1

	15
	Acceleration analysis of slider crank mechanism (Graphical method)
	CO1

	16
	Cams: Types of cams and types of follower, Cam’s Terminology
	CO2

	17
	Radial Cam profile: Uniform Velocity (Graphical Method)
	CO2

	18
	Radial Cam profile: S.H.M (Graphical Method)
	CO2

	19
	Radial Cam profile: Uniform velocity and acceleration (Graphical Method)
	CO2

	20
	Velocity and acceleration in radial cam profile
	CO2

	21
	Balancing of rotating masses Static and dynamic condition
	CO3

	22
	Balancing of rotating masses in single plane (Graphical method)
	CO3

	23
	Balancing of rotating masses in single plane (Graphical method)
	CO3

	24
	Balancing of rotating masses in different plane (Graphical method)
	CO3

	25
	Toothed gearing: terms used in spur gearing, law of gearing
	CO4

	26
	Tooth profile, characteristics of involute gear Length of path of contact arc of contact, contact ratio
	CO4

	27
	Gear train: simple and compound 
	CO4

	28
	Epicyclic gear train: velocity ratio (Tabular Method)
	CO4

	29
	Epicyclic gear train: velocity ratio (Tabular Method)
	CO4

	30
	Epicyclic gear train: velocity ratio (Tabular Method)
	CO4

	31
	Friction in mechanical elements
	CO4

	32
	Friction: power loss due to friction in flat pivot bearing based on Uniform pressure and wear theory.
	CO4

	33
	power loss due to friction in single and multi-plate clutch 
	CO4

	34
	power loss due to friction in flat collar bearing 
	CO4

	35
	Revision 
	

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	36
	72

	Seminar
	
	

	Small Group Discussion (SGD)
	
	

	Self-directed learning (SDL)
	
	

	Problem Based Learning (PBL)
	20
	40

	Case Based Learning (CBL)
	06
	12

	Clinic
	
	

	Practical
	
	

	Revision
	04
	

	Assessment
	06
	

	TOTAL
	72
	124

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	2 hours
	3 hours
	3 hours

	Weightage
	10%
	40%
	50%

	Typology of Questions
	Understanding; Applying; Analysing; Evaluating, Creating
	Understanding; Applying; Analysing; Evaluating, 
	Understanding; Applying; Analysing; Evaluating, 

	Pattern
	Home assignment
	Each test is for 20 marks and 1-hour duration. Best two tests will be considered
	Exam is for 100 marks which will be scaled down to 50 marks

	Schedule
	Scheduled by the faculty
	Calendared Activity
	Calendared Activity

	Topics covered
	Assignment 1- L1 to L18
Assignment 2 – L19 to L30
	Test 1:
L1-L12 
Test 2: 
L13-L23
Test 3:
L24-L34
	Comprehensive examination covering full syllabus 

	Mapping of assessment with Cos:

	Nature of assessment
	CO 1
	CO 2
	CO 3
	CO 4
	

	Sessional Test 1
	X
	
	
	
	

	Sessional Test 2
	X
	X
	X
	
	

	Sessional Test 3 (make-up)
	
	
	X
	X
	

	Quiz
	
	
	
	
	

	Assignment/Presentation
	X
	X
	X
	X
	

	End Semester Examination
	X
	X
	X
	X
	

	Laboratory examination
	
	
	
	
	

	Feedback Process
	· Mid-Semester feedback

	References
	1.   Shigley, J.E. and Uicker K., "Theory of Machines and Mechanisms", McGraw Hill. 2014.
2. S. S. Rattan, "Theory of Machines", Tata McGraw Hill, 2011
3. Ballaney, P.L, "Theory of Machines", Khanna Publishers, New Delhi, 2003.
4. Ashok G. Ambekar, "Mechanism and Machine Theory", PHI, 2011




	Name of the Program:     
	B. Sc. (Applied Sciences)

	Course Title:    
	Material Science and Engineering

	Course Code: IMET 233
	Course Coordinator: D A P Prabhakar

	Academic Year:  2019-2020
	Semester:   III

	No of Credits:    3
	Prerequisites:   ---

	Synopsis:
	Introductory level subject about material properties, phase diagrams, heat treatment processes for steel. Electrical, Optical and Magnetic properties of materials.


	Course Outcomes (COs):
	On successful completion of this course, students will be able to

	CO 1:  
	Determine the crystallographic directions and planes, and compute the linear and planar atomic densities for a given crystal by using basic co-ordinate geometry.

	CO 2:  
	Determine the phases expected to be present, calculate their compositions, and the volume fraction of each phase for a given binary phase diagram by applying PD rules.

	CO 3:  
	Interpret TTT curve and Fe-C equilibrium diagram, and determine the heat treatment process required for eutectoid steel to produce specific mechanical properties.

	CO 4:  
	Classify various Fe and non-Fe alloys, polymers and composites, describe their distinctive mechanical properties and list their applications in context of real life ex.

	CO 5:  
	Discuss the mechanisms that are responsible for thermal, electrical, magnetic and optical behaviour of metals and employ them for selecting suitable engineering material.



	Mapping of COs to POs

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

	CO 1
	X
	X
	
	
	
	
	
	
	
	
	
	

	CO 2
	X
	X
	
	
	
	
	
	
	
	
	
	

	CO 3
	X
	X
	
	
	
	
	
	
	
	
	
	

	CO 4
	X
	X
	
	X
	
	
	
	
	
	
	
	

	CO 5
	X
	X
	
	X
	
	
	
	
	
	
	
	

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	00
	Course Objectives, Course Plan, Evaluation Method, and Introduction.
	CO1

	01
	Chapter 1: Introduction
Definition of Material Science, Classification of Materials, Criteria in selection of materials and properties of materials
	CO1

	02
	Crystal structures-Types (Simple Cubic, BCC, FCC, HCP), calculation of packing factor, coordination number and numerical based on different crystal structures.
	CO1

	03
	Crystal structures (Contd.) - Miller Indices – Crystallographic directions and crystallography planes.
	CO1

	04
	Crystal structures (Contd.) - Miller Indices – Problems on crystallographic directions, crystallographic planes, and computation of linear and planar densities.
	CO1

	05
	Crystal imperfections - Point defects and line defects. Burger's vector for edge and screw dislocation.
	CO1

	06
	Chapter 2: Solidification and Phase Diagrams
Solidification-Definition, degree of super cooling, need for super cooling. Cooling curve for pure metals & alloys.
	CO2

	07
	Relation between Free energy and critical size of nucleus. Homogeneous and heterogeneous nucleation, mechanism of solidification, dendritic growth, and columnar growth.
	CO2

	08
	Phases and Gibbs phase rule-Explanation (for one component system), Solid solutions, types, Hume Rothery rule and intermediate phases.
	CO2

	09
	Phase diagrams – construction and explanation, Interpretation of phase diagram – rule1 and lever rule. Isomorphous system – description and its interpretation.
	CO2

	10
	Isomorphous systems - Numericals on application of lever rule and rule 1, equilibrium and non - equilibrium cooling of an alloy.
	CO2

	11
	Invariant reactions and systems –Detail explanation of Eutectic system and phase diagrams.
	CO2

	12
	Numerical problems on Eutectic system, development of microstructure in eutectic alloys.
	CO2 

	13
	Solid state transformation reactions – Eutectoid reaction.
	CO2

	14
	Introduction to Fe–C systems, cooling curve for pure Iron, Allotropy & polymorphism. 
	CO2

	15
	Fe-C equilibrium diagram-explanation, Development of microstructure in Fe - C alloys.
	CO2

	16
	Chapter 3: Ferrous and Non - ferrous alloys
Introduction to TTT diagram, construction method and description. Non -equilibrium phases of Iron - Carbon.
	CO3

	17
	Superimposing cooling curves on TTT diagram and Critical Cooling Rate. Introduction to Heat Treatment-Definition, purpose and types Procedural steps & Factors affecting heat treatment
	CO3

	18
	Heat Treatment (Contd.) - Annealing, Normalising. Hardening heat treatment process - Quenching, Austempering, Martempering,Tempering.
	CO3

	19
	Hardenability, Jominy hardness test. Case hardening –Carburizing, Cyaniding, Nitriding and Carbonitriding methods, Surface hardening treatment- Flame and Induction hardening methods and Age hardening treatment.
	CO3

	20
	Composition, properties, and applications of alloy steels. Types and explanation of brasses, bronzes and Al-Cu alloys and Lead tin alloys.
	CO3

	21
	Chapter 4: Polymers and Composites
Polymer-Introduction, chemistry of polymer molecules, degree of polymeriztaion. Numerical.
	CO4

	22
	Classification of polymers, Thermoplastics and Thermosets polymers. Polymerization - Addition Polymerization and Condensation Polymerization.
	CO4

	23
	Composites - Introduction, Classification of composites. Particle Reinforced Composites - Large Particle Composites and Dispersion Strengthened Composites.
	CO4

	24
	Composites (Contd.) - Fiber-reinforced composites. Fiber Phase, Matrix Phase. Structural Composites - Laminar Composites and Sandwich Panels.
	CO4

	25
	Chapter 5: Electrical, Optical and Magnetic Properties of Materials
Conductivity of Metals and Alloys-Ohm's Law, Energy Band in solids, Conduction in metals, insulator, semiconductors
	CO5

	26
	Electrical resistivity of metals-Matthiessen's rule, Semiconductivity - Intrinsic and Extrinsic Semiconduction.
	CO5

	27
	Dielectric Behavior, Piezoelectricity and Ferroelectricity.
	CO5

	28
	Magnetic properties - Basic Concepts, Diamagnetism and Paramagnetism, Ferromagnetism
	CO5

	29
	Antiferromagnetism and Ferrimagnetism. Domains and Hysteresis.
	CO5

	30
	Soft and Hard Magnetic Materials. Superconductivity, Applications of Superconductivity.
	CO5

	31
	Optical Properties - Basic Concepts, Refraction, and reflection.
	CO5

	32
	Absorption and Transmission. Emission Phenomena - Luminescence, Lasers, Photoconductivity
	CO5

	33
	Applications of Optical, magnetic and electronics materials in Mechatronics
	CO5

	34
	Deposition of Thin Films - Overview of Physical Vapor Deposition, Sputtering, Chemical Vapor Deposition
	CO5

	35
	Revision
	


	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture
	34
	34

	Seminar
	
	

	Small Group Discussion (SGD)
	
	

	Self-directed learning (SDL)
	
	

	Problem Based Learning (PBL)
	
	

	Case Based Learning (CBL)
	
	

	Clinic
	
	

	Practical
	
	

	Revision
	
	

	Assessment
	2
	2

	TOTAL
	36
	36

	
	
	

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests 40

	Assignments/presentations 10
	End semester examination 50

	Quiz
	

	
	

	Mapping of assessment with Cos

	Nature of assessment
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5
	CO 6

	Sessional Test 1
	X
	X
	
	
	
	

	Sessional Test 2
	
	X
	
	
	
	

	Sessional Test 3 (make-up)
	
	
	X
	X
	
	

	Quiz
	
	
	
	
	
	

	Assignment/Presentation
	X
	X
	
	
	
	

	End Semester Examination
	X
	X
	X
	X
	X
	

	Laboratory examination
	
	
	
	
	
	

	Feedback Process
	· Mid-Semester feedback

	References
	1. W. D. Callister & D. G. Rethwisch, "Materials Science and Engineering: An Introduction", 8th edition, John Wiley 2010.  
2.    V. Raghavan, "Material Science and Engineering", 5th Edition, Prentice HAll India, 2004.



	Name of the Program:     
	B. Sc. (Applied Sciences)

	Course Title:    
	ANALOG AND DIGITAL SYSTEM DESIGN

	Course Code: IMET 234
	Course Coordinator: Jeane Marina D’Souza

	Academic Year:  2019 -2020
	Semester:   III

	No of Credits:    3
	Prerequisites:   Nil

	Synopsis:
	This course will provide the essential knowledge required to understand the fundamentals on analog and digital circuits. The course will help the students to integrate circuits and electronics necessary and apply the same to systems in diverse disciplines of engineering. 

	Course Outcomes (COs):
	On successful completion of this course, students will be able to

	CO 1:  
	Examine, design and adopt the numbering systems, and logical operations required in digital electronics. 

	CO 2:  
	Outline the timing circuits and formulate the combinational logic circuits.

	CO 3:  
	Design and develop the memory operations, sequential circuits with flip flops used in digital electronics.

	CO 4:  
	Classify the concept of operational amplifier and interpret the output characteristics of operational amplifiers. Design linear and non-linear applications using the ideal characteristics of operational amplifier.

	CO 5:  
	Design various types of filters using operational amplifiers for signal analysis and analyse special functions of digital signal generating circuits.

	Mapping of COs to POs

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

	CO 1
	X
	X
	
	
	
	
	
	
	
	
	
	     

	CO 2
	
	
	X
	
	
	
	
	
	
	
	
	     

	CO 3
	
	
	X
	X
	
	
	
	
	
	
	
	    

	CO 4
	
	X
	
	
	
	
	
	
	
	
	
	     

	CO 5
	
	
	X
	X
	
	
	
	
	
	
	
	     

	Course Delivery / Lesson Plan 

	L No.
	Topics to be covered
	CO addressed

	L1
	Number system and codes: Binary, octal, hexadecimal and decimal number systems and their inter conversion, 
	CO1

	L2
	BCD numbers (8421-2421) and its Arithmetic, 
	CO1

	L3
	excess–3 code and its Arithmetic, 
	CO1

	L4
	Gray code, cyclic code, ASCII, EBCDIC codes.                                                                          
	CO1

	L5
	Introduction to Logic circuits and Boolean Algebra: Digital Logic gates, Universal gates,                                   
	CO1

	L6
	De-Morgan’s theorem, Boolean postulates and theorem,      
	CO1

	L7
	Simplification of Boolean expressions, Implementation of Boolean functions using logic gates. 
	CO1

	L8
	Binary addition and subtraction, Signed and unsigned binary numbers, 
	CO1

	L9
	1's and 2's complement representation. Addition and subtraction 1's and 2's complement, 
	CO1

	L10
	Minimization of Boolean functions using Karnaugh Maps, (with don’t cares, minterms & maxterms) – Design examples      
	CO1

	L11
	Combinational logic: 
The half adder, the full adder, half subtractor, full subtractor circuit. 
	CO2

	L12
	Multiplexer de-multiplexer, Applications. 
	CO2

	L13
	Encoder and decoder, Applications. 
	CO2

	L14
	Comparators, BCD to seven segment decoder, 
	CO2

	L15
	Introduction to sequential circuits: Binary cell, Latches and Flip Flops, 
	CO3

	L16
	Discussion on SR flip flops, D flip flops, 
	CO3

	L17
	JK flip flops, T flip flop & Master slave flip flop, 
	CO3

	L18
	Conversion of flip flops  
	CO3

	L19
	Design of Synchronous Counters: 
Synchronous/asynchronous counter operation,                                               
	CO3

	L20
	Up/down synchronous counter, application of counter. 
	CO3

	L21
	Shift Registers: serial in/serial out shift register, 
	CO3

	L22
	serial in/parallel out shift register, parallel in/ parallel out shift register, 
	CO3

	L23
	parallel in/serial out shift register,
	CO3

	L24
	bi-directional register.   
	CO3

	L25
	Review of Basic Electronics, Introduction to Linear IC’s, Introduction to μA741 OP-amp Block diagram and characteristics of OP-Amp
	CO4

	L26
	Open and closed loop operation of OP-AMP, Inverting, Non-inverting, Difference amplifier 
	CO4

	L27
	Linear Applications using μA741 OP-amp IC: Integrator, differentiator, voltage follower, subtractor, integrator, differentiator 
	CO4

	L28
	V-I and I-V converter, instrumentation amplifier 
	CO4

	L29
	Non-linear applications: log and antilog amplifier, multiplier, divider, square root, 
	CO4

	L30
	Active peak detector, rectifiers 
	CO4

	L31
	Clippers, clampers. 
	CO4

	L32
	Comparator and its applications, Schmitt trigger, window detector, sample & hold circuit.
	CO4

	L33
	Special functions: Multivibrators based on 555 and OP-AMP,                                        
	CO5

	L34
	Introduction to PLL, VCO, ADC, DAC, three terminal regulator IC’s, 
	CO5

	L35
	basic block schematic – 78XX & 79XX series                                     
	CO5

	L36
	Analysis and design of linear series voltage regulators using adjustable output voltage regulator LM 317                                    
	CO5

	
Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	36 (theory)
	48

	Seminar
	0
	0

	Small Group Discussion (SGD)
	2
	2

	Self-directed learning (SDL)
	10
	14

	Problem Based Learning (PBL)
	8
	16

	Case Based Learning (CBL)
	4
	8

	Clinic
	-
	-

	Practical
	-
	-

	Revision
	2
	12

	Assessment
	6
	-

	TOTAL
	68
	100

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	2 hours
	3 hours
	3 hours

	Weightage
	10%
	40%
	50%

	Typology of Questions
	Understanding; Applying; Analysing; Evaluating, Creating
	Remembering; Understanding; Applying
	Understanding; Applying; Analysing; Evaluating, Creating

	Pattern
	Home assignment
	Each test is for 20 marks and 1-hour duration. Best two tests will be considered
	Exam is for 100 marks which will be scaled down to 50 marks

	Schedule
	Scheduled by the faculty
	Calendared Activity
	Calendared Activity

	Topics covered
	Assignment 1:
L1-L18 
Assignment 2:
L19-L36 
	Test 1:
L1-L12 
Test 2: 
L13-L24 
Test 3:
L25-L36 
	Comprehensive examination covering full syllabus 

	Mapping of assessment with Cos:

	Nature of assessment
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5

	Sessional Test 1
	X
	X
	
	
	

	Sessional Test 2
	
	
	X
	X
	

	Sessional Test 3 (make-up)
	
	
	
	X
	X

	Assignment
	X
	X
	X
	X
	X

	End Semester Examination
	X
	X
	X
	X
	X

	Feedback Process
	· Mid-Semester feedback

	References
	1. R.L.Boylestad, L.Nashelsky, “Electronic Devices and Circuit Theory”, PHI 8th edition. 2003.
2. Ramakant A. Gayakwad “Op-Amps and Linear Integrated Circuits”, Prentice Hall of India. 1987.
3. Choudhury Roy D, Shail B. Jain, “Linear Integrated Circuits”, Wiley Eastern. 1991.
4. Ananda Kumar, “Switching Theory and Logic Design”, Prentice Hall of India, 2009. 
5. Morris Mano, “Digital design”, Prentice Hall of India, (3e) 2002.




	Name of the Program:     
	B Sc. (Applied Sciences)

	Course Title:    
	Analog Electronic Circuits

	Course Code: IEC231
	Course Coordinator: DR T K Padma Shri

	Academic Year:  2019-2020
	Semester:   III

	No of Credits:    4
	Prerequisites:   Knowledge of Semiconductors and PN junction

	Synopsis:
	This course is designed to provide knowledge of the two important semiconductor devices, namely BJT (Bipolar Junction Transistors and MOSFET (Metal-Oxide-Semiconductor) which are extensively used as building blocks in Analog circuit design mainly for amplification and switching purposes. In this course, the structure of BJT and MOSFET along with the principle of working are studied. The biasing of both devices to operate as switch and amplifier is also discussed. The analysis of circuits using both devices is done for various configurations. The concept of feedback amplifiers and oscillators are dealt with using BJT and MOSFET. Classification of power amplifiers and overall gain of multistage amplifiers in decibels are discussed. Overall, this course provides the necessary foundation for Analog VLSI circuit/system design. 

	Course Outcomes (COs):
	On successful completion of this course, students will be able to

	CO 1:  
	Describe the structure and principle of working of BJTs and MOSFETs with small signal and large signal models

	CO 2:  
	Perform qualitative analysis of single stage amplifier circuits using BJT and MOSFET with different configurations

	CO 3:  
	Analyze power amplifiers using BJT and compare different types.

	CO 4:  
	Analyze BJT and MOSFET biasing techniques and design amplifiers using appropriate small signal model

	CO 5:  
	Describe the concept of positive and negative feedback and analyse different types of negative feedback amplifier and oscillators (positive feedback)

	
Mapping of COs to POs

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

	CO 1
	×
	
	
	
	
	
	
	
	
	
	
	×

	CO 2
	×
	×
	
	
	
	
	
	
	
	
	
	×

	CO 3
	×
	
	
	
	
	
	
	
	
	
	
	×

	CO 4
	×
	×
	×
	
	
	
	
	
	
	
	
	×

	CO 5
	×
	×
	×
	
	
	
	
	
	
	
	
	×

	


Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L1
	Introduction
	CO1

	L2
	Structure of Bipolar Transistor, Operation of Bipolar Transistor in Active Mode
	CO1

	L3
	Collector Current, Base and Emitter Currents
	CO1

	L4
	Tutorial
	CO1

	L5
	Bipolar Transistor Models
	CO1

	L6
	Bipolar Transistor Characteristics
	CO1

	L7
	Early Effect, operation of Bipolar Transistor in Saturation Mode
	CO1

	L8
	Tutorial
	CO1

	L9
	BJT Amplifiers
	CO2

	L10
	Input and Output Impedances
	CO2

	L11
	Biasing, DC and Small Signal Analysis
	CO4

	L12
	Tutorial
	CO2

	L13
	Fixed biasing , Resistive divider biasing
	CO4

	L14
	Biasing with emitter degeneration, self-biased stage
	CO4

	L15
	Amplifier topologies : Common Emitter, Common Base and Emitter Follower
	CO4

	L16
	Tutorial
	CO2

	L17
	MOS Transistor, Structure and operation of MOSFET
	CO1

	L18
	I-V Characteristics
	CO1

	L19
	Channel-Length Modulation, Trans conductance
	CO1

	L20
	Tutorial
	CO2

	L21
	MOS Small-Signal Model
	CO2

	L22
	PMOS Transistor
	CO2

	L23
	Comparison of Bipolar and MOS, MOS Amplifier
	CO2

	L24
	Tutorial
	CO2

	L25
	Amplifier Topologies, Biasing of MOSFET
	CO2

	L26
	Common source stage
	CO4

	L27
	CS stage with different load, degeneration
	CO4

	L28
	Tutorial
	CO4

	L29
	Common gate stage
	CO4

	L30
	Source follower 
	CO2

	L31
	Frequency Response
	CO2

	L32
	Tutorial
	CO2

	L33
	Fundamental concepts , General frequency response
	CO2

	L34
	High frequency models  of transistors
	CO2

	L35
	Frequency response of different configurations  of transistors
	CO2

	L36
	Tutorial
	CO2

	L37
	Feedback
	CO5

	L38
	Loop Gain and  Properties of Negative Feedback
	CO5

	L39
	Types of Amplifiers models , Examples of Amplifier types, sense and return technology
	CO5

	L40
	Tutorial
	CO5

	L41
	Feedback topologies
	CO5

	L41
	Oscillators ,General considerations
	CO5

	L43
	Hartley and Colpitts Oscillator, Phase shift oscillator, Ring oscillator
	CO5

	L44
	 Tutorial
	CO5

	L45
	Power Amplifier: general considerations
	CO3

	L46
	Different Classes of Power amplifiers, Class A, Class B, Class AB amplifier
	CO3

	L47
	Power efficiency of all Classes.
	CO3

	L48
	Tutorial
	CO3

	
Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	48
	96

	Seminar
	-
	-

	Small Group Discussion (SGD)
	-
	-

	Self-directed learning (SDL)
	-
	-

	Problem Based Learning (PBL)
	-
	-

	Case Based Learning (CBL)
	-
	-

	Clinic
	-
	-

	Practical
	-
	-

	Revision
	-
	-

	Assessment
	06
	

	TOTAL
	54
	96

	

Assessment Methods:

	Formative:
	Summative:

	Assignments
	Sessional Tests

	
	End semester examination

	
Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	4 Hrs
	1 Hrs
	3 Hrs

	Weightage
	10%
	40%
	50%

	Typology of Questions
	Understanding, Application
	Analysis, Application
	Understanding,  Analysis, Application

	Pattern
	Answer 10 to 12 questions consisting of both quantitative and qualitative questions and submit for evaluation.
	Answer any 4 questions out of 6 questions, each carrying 5 marks. Each question may consist of 2 to 3 sub questions.
	Answer 5 full questions out of 8 questions, each full question carrying 20 marks. Each full question may have sub questions of 2 to 3 parts of 3/4/5/6/7 marks

	Schedule
	Prior to sessional tests
	Calendared  activity
	Calendared  activity

	Topics covered
	L1-L16,L17-L30
	L1-L16,L17-L36,L37-L41
	L1-L48

	
Mapping of assessment with Cos:

	Nature of assessment
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5

	Sessional Test 1
	×
	
	
	×
	

	Sessional Test 2
	
	×
	
	×
	×

	Sessional Test 3 (make-up)
	
	
	×
	
	

	Quiz
	-
	-
	-
	-
	-

	Assignment/Presentation
	×
	×
	
	×
	×

	End Semester Examination
	×
	×
	×
	×
	×

	Laboratory examination
	-
	-
	-
	-
	-

	Feedback Process
	· Mid-Semester feedback

	References
	1. Behzad Razavi, “Fundamental of Microelectronics”, Wiley, 2013. 
2. A. S. Sedra, K. C. Smith, “Microelectronic circuits”, Oxford University Press, 2011. 
3. R. L. Boylestad, L. Nashelsky, “Electronic Devices and Circuit Theory”, 2009.
4. J. Millman, C. C. Halkias, Chetan. D. Parekh, “Integrated Electronics”, McGraw Hill. 2010.




	Name of the Program:     
	B Sc. (Applied Sciences)

	Course Title:    
	CAD LAB

	Course Code: IMET 235
	Course Coordinator: D A P Prabhakar

	Academic Year:  2019-2020
	Semester:   III

	No of Credits:    1
	Prerequisites:   ---

	Synopsis:
	
Introduction to basics of 2D drafting. 3D part modelling and Assembly design and Simulation.




	COURSE OUTCOMES 

	CO 1:  
	Analyse and draft different sketches using Drafting Module.


	CO 2:  
	Analyse and develop 3D part models, assemble with different sectional views.


	CO 3:  
	Simulate simple mechanisms to obtain position, velocity and acceleration parameters of different links by performing kinematic simulation

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered

	L1
	Practice 2D Commands
	CO1

	L2
	2D Sketcher Exercise
	CO1

	L3
	Develop Solid Models using Part Modelling
	CO2

	L4
	Modelling and Assembly of Press Tool Assembly
	CO2

	L5
	Modelling and Assembly of Screw Jack
	CO2

	L6
	Modelling and Assembly of Plummer Block
	CO2

	L7
	Modelling and Assembly of Pipe Vice
	CO2

	L8
	Slider - Crank Mechanism
	CO3

	L9
	4 - Bar Mechanism
	CO3

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	
	

	Seminar
	
	

	Small Group Discussion (SGD)
	
	

	Self-directed learning (SDL)
	
	

	Problem Based Learning (PBL)
	
	

	Case Based Learning (CBL)
	
	

	Clinic
	
	

	Practical
	27
	27

	Revision
	
	

	Assessment
	3
	3

	TOTAL
	30
	30

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests 

	Assignments/presentations
	End semester examination

	Quiz
	

	Assessment Plan: Lab

	As per regulation: (25+25)

	Mapping of assessment with Cos:

	Nature of assessment
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5

	Sessional Test 1
	
	
	
	
	

	Sessional Test 2
	
	
	
	
	

	Sessional Test 3 (make-up)
	
	
	
	
	

	Quiz
	
	
	
	
	

	Assignment/Presentation
	
	
	
	
	

	End Semester Examination
	
	
	
	
	

	Laboratory examination
	X
	X
	X
	
	

	Feedback Process
	· Mid-Semester feedback

	References
	1   Venugopal K., Engineering drawing and graphics + Auto CAD, Newage International Publishers, Delhi 2002
2 Sham Tickoo, CATIA – for Engineers and Designers, Dreamtech Press, New Delhi 2005




	Name of the Program:     
	B Sc. (Applied Sciences)

	Course Title:    
	Digital Electronics Laboratory 

	Course Code: IEC 232
	Course Coordinator: Aparna U, Annathakrishna T

	Academic Year:  2019-2020
	Semester:   3rd

	No of Credits:    2
	Prerequisites:  - 

	Synopsis:
	This laboratory course includes experimental study of: Logic gates and its applications, Design and implementation of code converters and parity generator/checker, Design and testing of Combinational circuits such as adders and subtractors, Design and testing of Sequential Circuits such as shift registers and counters, Design and implantation of sequence generator and detector, Simulation of combinational and sequential circuits using HDL Programming.

	Course Outcomes (COs):
	On successful completion of this course, students will be able to

	CO 1:  
	Test and verify the logic gates and represent Boolean expressions using basic gates/universal gates.

	CO 2:  
	Design and realize combinational circuits using logic gates and its optimization techniques.

	CO 3:  
	Design and implement sequential circuits using flip-flops.

	CO 4:  
	Write HDL code for simulation of combinational and sequential circuits.

	


Mapping of COs to POs

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

	CO 1
	X
	
	
	
	
	
	
	
	
	X
	
	

	CO 2
	
	X
	X
	
	
	
	
	
	
	X
	
	

	CO 3
	
	X
	X
	X
	
	
	
	
	
	X
	
	

	CO 4
	
	
	
	
	X
	
	
	
	
	X
	
	

	
Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	1
	Logic Gates
	CO1

	2
	Arithmetic Circuits: Adders and Subtractors 
	CO2, CO4

	3
	Code Conversion Circuits
	CO2, CO4

	4
	Magnitude Comparator and Parity Checker/Generator 
	CO2, CO4

	5
	Multiplexer and De-multiplexer
	CO2, CO4

	6
	Encoders and Decoders 
	CO2, CO4

	7
	Study of Flip-flops
	CO3, CO4

	8
	Counters
	CO3, CO4

	9
	Shift Registers 
	CO3, CO4

	10
	Synchronous Sequential Circuits 
	CO3, CO4

	
Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	-
	-

	Seminar
	-
	-

	Small Group Discussion (SGD)
	-
	-

	Self-directed learning (SDL)
	-
	-

	Problem Based Learning (PBL)
	-
	-

	Case Based Learning (CBL)
	-
	-

	Clinic
	-
	-

	Practical
	30
	60

	Revision
	-
	-

	Assessment
	06
	-

	TOTAL
	36
	60

	
Assessment Methods:

	Formative:
	Summative:

	In-semester evaluation
	End semester examination

	
	

	Assessment Plan:

	Components
	Assignments
	In-semester evaluation
	End-semester examination

	Duration
	
	3Hrs
	3Hrs

	Weightage
	
	50%
	50%

	Typology of Questions
	
	Test, analyse and design
	Design, Implementation and evaluation. 

	Pattern
	
	Design (30%), Conduction (30%) and Report (40%)
	Design (40%), Implementation (40%) and viva-voce (20%).

	Schedule
	
	During every experiment.
	After completion of all the experiments.

	Topics covered
	
	Experiments conducted on the respective weeks.
	All the topics covered (CO1-CO4)

	
Mapping of assessment with Cos:

	Nature of assessment
	CO 1
	CO 2
	CO 3
	CO 4
	

	Sessional Test 1
	
	
	
	
	

	Sessional Test 2
	
	
	
	
	

	Sessional Test 3 (make-up)
	
	
	
	
	

	Quiz
	
	
	
	
	

	Assignment/Presentation
	
	
	
	
	

	End Semester Examination
	
	
	
	
	

	Laboratory examination
	X
	X
	X
	X
	

	Feedback Process
	· Mid-Semester feedback

	References
	1. Morris M. Mano, Digital Design, Prentice-Hall, 2nd edition. 
2. William I. Fletcher, an Engineering Approach to Digital Design, Prentice Hall of India, 2009.
3. Anand Kumar, Fundamentals of Digital Circuits, Prentice Hall of India 2nd edition, 2012.
4. K. A. Krishnamurthy, Digital Lab Primer, Pearson Education. 
5. J Bhaskar, VHDL Primer, Prentice Hall, 3rd edition.   




	Name of the Program:     
	B.Sc. (Applied Sciences)

	Course Title:    
	Engineering Economics and Management

	Course Code: IHS 241
	Course Coordinator: Rajesh R. Pai

	Academic Year:  2019-20
	Semester: IV 

	No of Credits:    04
	Prerequisites:   

	Synopsis:
	Introduction: Nature and significance, micro & macro differences, law of demand, and supply, elasticities & equilibrium of demand & supply. Time value of money, nominal & effective interest rates, present and future worth of single, uniform, gradient cash flow. Bases for comparison of alternatives, rate of return method, incremental approach for economic analysis of alternatives, replacement analysis. Break even analysis, Depreciation. Nature and objectives, scope and functions. Sources of long term finance. Concept of valuation. Balance sheet and profit & loss statement, financial statement analysis. MANAGEMENT: Introduction: Definition of management and systems approach, nature & scope. Functions of managers. Corporate social responsibility, Planning, Organizing, Staffing, Human Factors in Managing, Basic control process, Critical control points & standards, Control techniques.

	Course Outcomes (COs):
	On successful completion of this course, students will be able to

	CO 1:  
	Understand the components of demand and supply and apply the appropriate engineering economics analysis methods for problem solving.

	CO 2:  
	Compute the depreciation of an asset using standard depreciation techniques.

	CO 3:  
	Describe and apply the basic techniques of financial statement analysis.

	CO 4:  
	Understand the roles of manager, principles of management, managerial skills, and strategies required to run a business successfully with social and ethical responsibility.

	CO 5:  
	Develop an organisational structure, fill with the right manpower, and inspire them through different motivational theories.

	Mapping of COs to POs 

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

	CO 1
	X
	X
	X
	
	
	
	
	
	
	
	X
	

	CO 2
	X
	X
	X
	
	X
	
	
	
	
	
	X
	

	CO 3
	X
	X
	X
	X
	X
	X
	
	
	
	
	X
	

	CO 4
	
	
	
	
	X
	X
	
	X
	
	X
	
	X

	CO 5
	
	
	X
	
	
	
	
	
	
	X
	
	X

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	1
	INTRODUCTION: Nature and significance, micro & macro differences, law of demand, and supply, elasticities & equilibrium of demand & supply.
	C01

	2
	TIME VALUE OF MONEY: Time value of money, interest factors for discrete compounding.
	C01

	3
	Interest factors for discrete compounding, present and future worth of single, uniform, gradient cash flow.
	C01

	4
	Interest factors for discrete compounding, present and future worth of single, uniform, gradient cash flow
	C01

	5
	Interest factors for discrete compounding and nominal & effective interest rates
	C01

	6
	ECONOMIC ANALYSIS OF ALTERNATIVES: Bases for comparison of alternatives, present worth amount, capitalized equivalent amount.
	C01

	7
	Annual equivalent amount, future worth amount, capital recovery with return, rate of return method.
	C01

	8
	Incremental approach for economic analysis of alternatives and replacement analysis.
	C01

	9
	Incremental approach for economic analysis of alternatives and replacement analysis.
	C01

	10
	BREAK-EVEN AND MINIMUM COST ANALYSIS: Break even analysis for single product and multi product firms.
	C02

	11
	Break even analysis for evaluation of investment alternatives, minimum cost analysis.
	C02

	12
	DEPRECIATION: Physical & functional depreciation, methods of depreciation - straight line, declining balance.
	C02

	13
	Sum-of-the-years digits, sinking fund and service output methods.
	C02

	14
	FINANCIAL MANAGEMENT: Nature and objectives, scope and functions. 
	C03

	15
	Sources of long-term finance - Characteristics of equity capital, preference capital, debenture capital & term loans.
	C03

	16
	VALUATION OF SECURITIES: Concept of valuation, bond valuation and bond valuation models, bond value theorems, yield to maturity, equity valuation; dividend capitalization approach, ratio approach.
	C03

	17
	Bond value theorems, yield to maturity
	C03

	18
	Yield to maturity, equity valuation
	C03

	19
	Dividend capitalization approach, ratio approach.
	C03

	20
	FINANCIAL STATEMENT ANALYSIS: Balance sheet and profit & loss statement, meaning & contents.
	C03

	21
	Balance sheet and profit & loss statement.
	C03

	22
	Balance sheet and profit & loss statement.
	C03

	23
	Liquidity ratios, leverage ratios, turn over ratios, and profitability ratios, time series analysis, common size analysis.
	C03

	24
	DuPont analysis, Drawbacks of financial statement analysis.
	C03

	25
	MANAGEMENT: Introduction: Definition of management and systems approach.
	C04

	26
	Nature & scope, Functions of managers.
	C04

	27
	Functions of managers.
	C04

	28
	Corporate social responsibility.
	C04

	29
	PLANNING: Types of plans, steps in planning.
	C04

	30
	Process of MBO, how to set objectives, strategies, policies & planning premises.
	C04

	31
	Policies & planning premises.
	C04

	32
	Strategic planning process and tools.
	C04

	33
	Strategic planning process and tools.
	C04

	34
	Strategic planning process and tools.
	C04

	35
	ORGANIZING: Nature & purpose of organizing.
	CO5

	36
	Span of management.
	CO5

	37
	Factors determining the span.
	CO5

	38
	Basic departmentation, line & staff concepts.
	CO5

	39
	Functional authority, art of delegation.
	CO5

	40
	Decentralisation of authority.
	CO5

	41
	STAFFING: HR planning
	CO5

	42
	HR planning, recruitment, development and training
	CO5

	43
	HUMAN FACTORS IN MANAGING: Theories of Motivation, 
	CO5

	44
	Special motivational Techniques.
	CO5

	45
	Leadership- Leadership Behaviour & styles, Managerial Grid.
	CO5

	46
	BASIC CONTROL PROCESS: Critical control points & standards
	CO5

	47
	Control techniques: Budgets, non-budgetary control devices.
	CO5

	48
	Overall & preventive controls: Budget summaries: Profit & loss control, control through ROI, direct, preventive control.
	CO5

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	48
	70

	Seminar
	-
	-

	Small Group Discussion (SGD)
	-
	-

	Self-directed learning (SDL)
	
	

	Problem Based Learning (PBL)
	
	

	Case Based Learning (CBL)
	
	

	Clinic
	-
	-

	Practical
	-
	-

	Revision
	
	

	Assessment
	02
	06

	TOTAL
	50
	76

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests : 0
	Sessional Tests:   2 + 1 (optional)

	Assignments/presentations: 2
	End semester examination 1

	Quiz: 0
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	1 hour
	1 hour
	3 hours

	Weightage
	10%
	40%
	50%

	Typology of Questions
	Descriptive
	Descriptive
	Descriptive

	Pattern
	Home assignment
	Each test is of one hour duration for 20 marks each. Performance in best two will be considered.
	Test is of three hours duration and for 100 marks. Marks scored is later scaled down to 50 marks.

	Schedule
	By the faculty
	By the institute
	By the institute

	Topics covered
	L1 – L24 and L25 - L40
	L1 – L24 and L25 - L40
	L1 – L48

	Mapping of assessment with Cos:

	Nature of assessment
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5

	Sessional Test 1
	3
	-
	-
	-
	-

	Sessional Test 2
	-
	2
	-
	-
	-

	Sessional Test 3 (make-up)
	-
	-
	3
	3
	-

	Quiz
	-
	-
	-
	-
	-

	Assignment/Presentation
	3
	3
	-
	-
	-

	End Semester Examination
	3
	3
	2
	3
	2

	Laboratory examination
	-
	-
	-
	-
	-

	Feedback Process
	· Mid-Semester feedback

	References
	Thuesen G. J, “Engineering Economics”, Prentice Hall of India, New Delhi, 2005.
Blank Leland T. and Tarquin Anthony J., “Engineering Economy”, McGraw Hill, Delhi, 2002.  
Prasanna Chandra, “Fundamentals of Financial Management”, Tata Mc-Graw Hill Companies, New Delhi, 2005.
Koontz D, “Essentials of Management”, 7th edition, McGraw Hill, New York.    
Peter Drucker, “The Practice of Management”, Butterworth Hein Mann, 2003.




	Name of the Program:     
	B. Sc. (Applied Sciences)

	Course Title:    
	MICROCONTROLLER AND APPLICATIONS

	Course Code: IMET 241
	Course Coordinator: Jeane Marina D’Souza

	Academic Year:  2019 -2020
	Semester:   IV

	No of Credits:    3
	Prerequisites:  Nil

	Synopsis:
	This course provides the fundamental knowledge about the basic working of a microcontroller system and its programming in assembly language. The course will prepare the students to experience to integrate hardware and software for microcontroller applications systems. To acquire knowledge about microcontrollers embedded processors and their applications. This course encourages understanding the internal architecture and interfacing of different peripheral devices with Microcontrollers. This facilitates the students to write the programs for microcontroller, to apprehend the design concept of embedded systems for real time applications. 

	Course Outcomes (COs):
	On successful completion of this course, students will be able to

	CO 1:  
	Apply engineering fundamentals to differentiate between microprocessor and microcontroller architectures and identify features of internal registers with their functions.

	CO 2:  
	Apply knowledge of instruction set and addressing modes to develop middle level programming skills in assembly language.

	CO 3:  
	Understand key concepts of embedded systems like IO, timers, interrupts, interaction with peripheral devices and develop programs to solve well defined problems

	CO 4:  
	Recall the concepts of interfacing the external devices to the microcontroller to create products and solutions for the real time applications.

	CO 5:  
	Develop programs using embedded C to solve precise tasks on an embedded platform.

	Mapping of COs to POs

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

	CO 1
	
	
	
	
	x
	
	
	
	
	
	
	

	CO 2
	
	
	
	x
	
	
	
	
	
	
	
	

	CO 3
	
	
	
	
	X
	
	
	
	
	
	
	

	CO 4
	
	
	
	
	
	
	X
	
	
	
	
	

	CO 5
	
	
	x
	
	x
	
	
	
	
	
	
	

	Course Delivery / Lesson Plan 

	L No.
	Topics to be covered
	CO addressed

	L1
	Chapter 1: Introduction to microcontrollers
Introduction to microcontrollers, History of Microcontrollers, Embedded versus External Memory devices.
	CO1

	L2
	Microcontroller survey, CISC and RISC Microcontrollers, Harvard and von Neumann Architecture, Commercial Microcontroller Devices.
	CO1

	L3
	Chapter 2: Introduction to 8051 family
   History of 8051, Architectural features of 8051
	CO1

	L4
	Programming model- Internal Memory and External Memory, Types of registers, CPU
registers and GPR, SFR , DPTR, Register banks
	CO1

	L5
	(cont.) Programming model - PSW, PC, stack pointer, Pin details
	CO1 

	L6
	I/O Ports, Power-down operation.
	CO1

	L7
	Chapter 3: Addressing Modes, Instruction set of 8051, and Programming:
Addressing mode of 8051 – immediate, register, direct
	CO2

	L8
	Addressing mode of 8051 – indirect, base addressing
	CO2

	L9
	8051 instruction set – Data transfer instructions
	CO2

	L10
	   8051 instruction set – Arithmetic instructions
	CO2

	L11
	8051 instruction set – program flow and branch instructions
	CO2

	L12
	8051 instruction set – Data exchange, array, signed operations
	CO2

	L13
	8051 instruction set – Logic and Bit instructions
	CO2

	L14
	8051 instruction set – stack pointer operations, PUSH and POP
	CO2

	L15
	Subroutines – CALL Absolute and Relative and RET instructions
	CO2

	L16
	   Programming
	CO2

	L17
	Chapter 4: Programming the 8051 resources:
Clock, Machine cycle, Calculation of software delay, Measurement of frequency, period and pulse width of a signal
	CO3

	L18
	   Timers and counters, TCON, TMOD Registers
	CO3

	L19
	Mode1 , Mode 2 programming of timers
	CO3

	L20
	   Counters – Johnson counters, ring counters, modes of operation
	CO3

	L21
	   Serial communication, instructions, baud rate calculation
	CO3

	L22
	   8051 – interrupts, instructions, ISR
	CO3

	L23
	Timer/ Counter interrupts , serial communication interrupts
	CO3

	L24
	External Hardware interrupts and programming
	CO3

	L25
	Chapter 5: Peripheral Interfacing – 8255
8255 programming
	CO4

	L26
	Memory interfacing – external RAM
	CO4

	L27
	LCD
	CO4

	L28
	Stepper motor interfacing
	CO4

	L29
	DAC interfacing
	CO4

	L30
	ADC interfacing
	CO4

	L31
	Seven segment display
	CO4

	L32
	Case Study: Traffic Light Controller
	CO4

	L33
	Chapter 6: Introduction to PIC Microcontrollers
Architectural and Peripheral features
	CO5

	L34
	ALU, CPU, Memory map
	CO5

	L35
	Clock, pipelining
	CO5

	L36
	Addressing and I/O ports
	CO5

	
	
	

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture 
	36 (theory)
	50

	Seminar
	0
	0

	Small Group Discussion (SGD)
	2
	2

	Self-directed learning (SDL)
	10
	14

	Problem Based Learning (PBL)
	8
	16

	Case Based Learning (CBL)
	5
	10

	Clinic
	-
	-

	Practical
	-
	-

	Revision
	3
	10

	Assessment
	6
	-

	TOTAL
	70
	105

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments
	End semester examination

	Quiz
	

	
	

	Mapping of assessment with Cos:

	Nature of assessment
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5

	Sessional Test 1
	x
	
	
	
	

	Sessional Test 2
	x
	x
	
	
	

	Sessional Test 3 (make-up)
	
	
	x
	x
	

	Assignment/Presentation
	
	
	
	
	x

	End Semester Examination
	x
	x
	x
	x
	x

	Feedback Process
	· Mid-Semester feedback

	References
	1.  Kenneth J. Ayala, “The 8051 Microcontroller and Embedded Systems using Assembly and C”, Cengage Learning, 2010.

2. Muhammad Ali Mazidi, Janice Gillipse Mazidi, Rolin D. Mckinlay, “8051 Microcontroller and Embedded Systems Using Assembly and C”, Pearson Education, 2010.
3. Myke Predko, “Programming and Customizing the 8051 Microcontroller”, Tata McGraw Hill Education Pvt. Ltd., 2000

4. PIC micro Mid- Range MCU Family Reference Manual.

5. Udayashankara, S. Mallikarjunaswamy, “8051 Microcontroller – Hardware, Software, and Applications

6. D. KarunaSagar,“Microcontroller	8051”,narosaPublishingHouse, 2011.
   





	Name of the Program:     
	B.Sc. (Applied Sciences)

	Course Title:    
	Programmable Logic Controller (PLC)

	Course Code: IMET 242
	Course Coordinator:  Ms. Jennifer Jacob

	Academic Year:  2019-2020
	Semester:   IV

	No of Credits:    04
	Prerequisites:    ---

	Synopsis:
	A programmable logic controller, PLC, or programmable controller is a digital computer used for automation of typically industrial electromechanical processes, such as control of machinery on factory assembly lines, amusement rides, or light fixtures.  Programmable Controllers are similar to industrial computers. These are used in industrial automation to increase reliability, system stability and performance, minimizing the need for human operators and the chances of human error.

	Course Outcomes (COs):
	On successful completion of this course, students will be able to

	CO 1:  
	Identify and differentiate the architecture of PLC of different brands, data types, CPU memory, I/O Device and appraise it’s role  in automation industry 
	CO 2:  
	Designing ladder logic for wide range of industrial applications; using Timers-Counters, Arithmetic,& comparator function  blocks.

	CO 3:  
	Comprehend the importance of SCADA system, define its elements, functions, and OSI model of layers; PID controller introduction.
	CO 4:  
	Describe architecture, function and organization of Distributed control system.
	Mapping of COs to POs

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

	CO 1
	X
	
	
	
	
	
	
	
	
	
	
	X

	CO 2
	
	X
	X
	
	
	
	
	
	X
	
	
	X

	CO 3
	X
	
	
	
	
	
	X
	
	
	
	
	X

	CO 4
	X
	
	
	
	
	
	X
	
	
	
	
	X

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L00
	Course Objectives, Course Plan, Evaluation Method, and Introduction.
	

	L01
	Introduction to PLC: What is PLC, Technical Definition of a PLC
	CO1

	L02
	Advantage of PLC, and Chronological Evolution of a PLC
	CO1

	L03
	Type of PLC, Parts of PLC and Block diagram PLC
	CO1

	L04
	I/O modules and interfacing, CPU processor, devices connected to I/O modules
	CO1

	L05
	Input-Output System Sinking and Sourcing, power supply module
	CO1

	L06
	PLC wiring Connection, Special I/O Modules
	CO1

	L07
	PLC programming: programming Equipment, programming formats
	CO2

	L08
	Construction of PLC ladder diagrams
	CO2

	L09
	Input and output instructions, operational procedure
	CO2

	T1
	programming examples using contacts and coils, latching, holding, drill press operation
	CO2

	T2
	Converting simple relay logic diagram to PLC ladder diagram
	CO2

	T3
	Digital logic implementation and conversion to ladder programming
	CO2

	T4
	PLC functions: Timer functions and industrial applications
	CO2

	T5
	Counters, counter function, Industrial applications
	CO2

	T6
	Arithmetic functions, and number comparison
	CO2

	L10
	Data handling functions, and Bit pattern
	CO2

	L11
	Changing a bit shift register, sequence functions
	CO2

	L12
	Analog PLC operation, Analog module systems
	CO2

	L13
	PID principles, position indicator with PID control
	CO3

	L14
	PID modules and networking of PLC
	CO3

	T7
	Tutorial: Materials handling applications Automatic control of warehouse door
	CO2

	T8
	Tutorial : Automatic lubricating oil supplier, Conveyor belt motor control
	CO2

	T9
	Tutorial: Automatic car washing machine
	CO2

	T10
	Tutorial: Bottle label detection, controlling of two axis and three axis robot
	CO2

	L15
	SCADA: Introduction, brief history of SCADA
	CO3

	L16
	Elements of SCADA
	CO3

	L17
	Features of SCADA. SCADA as a real time system
	CO3

	L18
	MTU- functions of MTU
	CO3

	L19
	RTU Functions of RTU
	CO3

	L20
	Protocol Detail, Communications in SCADA- types & methods used
	CO3

	L21
	Components, Protocol structure and Mediums used for communications
	 CO3

	L22
	SCADA Development for any one typical application
	CO3

	L23
	DCS: Evolution of DCS, Architecture of DCS
	CO4

	L24
	Hierarchical structure, different functional levels
	 CO4

	L25
	Database organization for DCS, data communication link, HART Protocol
	CO4

	L26
	Reliability and consideration, flow sheet symbols and advantages of DCS.
	CO4

	PLC Lab

	Course Outcomes (Cos)

	CO1
	Utilize programming techniques using ladder logic method to encounter the logic related industrial problems with respect to real time instrumentation and control systems on Programmable Logic Controllers platform.
	EX:1
	Tank Filling Device Simulator System
	CO1

	EX:2
	Supervise Equipment
	CO1

	EX:3
	Road Works Traffic Lights
	CO1

	EX:4
	Cleaning System
	CO1

	EX:5
	Buffer Store Simulation
	CO1

	EX:6
	Gate Control System
	CO1

	EX:7
	Dahl Ander Pole Changing
	CO1

	EX:8
	Selective Band Switch
	CO1

	**
	Repetition
	CO1

	**
	Assignment –SDL – Modular Production system
	

	**
	Assignment –SDL – Modular Production system
	

	EX:10
	Lab End semester exam
	

	Learning strategies, contact hours and student learning time (Theory)

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	  36
	36

	Seminar
	
	

	Small Group Discussion (SGD)
	
	

	Self-directed learning (SDL)
	06
	06

	Problem Based Learning (PBL)
	
	

	Case Based Learning (CBL)
	
	

	Clinic
	
	

	Practical
	03
	03

	Revision
	
	

	Assessment
	06
	06

	TOTAL
	51
	51

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	3 hours
	3 hours
	3 hours

	Weightage
	10%
	40%
	50%

	Typology of Questions
	Understanding; Applying; Analysing; Evaluating, Creating
	Remembering; Understanding; Applying
	Understanding; Applying; Analysing; Evaluating, Creating

	Pattern
	Lab assignment -SDL
	Each test is for 20 marks and 1 hour duration. Best two tests will be considered
	Exam is for 100 marks which will be scaled down to 50 marks

	Schedule
	Scheduled by the faculty
	Calendared Activity
	Calendared Activity

	Topics covered
	Assignment 1 & 2:
PLC programming Modular Production system of Festo using Simatic manager
	Test 1:
L1-L9 and T1-T4
Test 2: 
L10-L23 and T5-T10
Test 3:
L24-L26 and T-All
	Comprehensive examination covering full syllabus 

	Mapping of assessment with Cos:

	Nature of assessment
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5

	Sessional Test 1
	X
	X
	
	
	

	Sessional Test 2
	
	X
	X
	
	

	Sessional Test 3 (make-up)
	
	X
	X
	X
	

	Quiz
	
	
	
	
	

	Assignment/Presentation
	
	X
	
	
	

	End Semester Examination
	X
	X
	X
	X
	

	Laboratory examination (60+40)
	X
	
	
	
	

	Feedback Process
	1. Mid-Semester feedback

	References
	1. John .W.Webb and Ronald.A.Reiss, “Programmable logic controllers-Principle and applications”   fifth edition, PHI.
1. Hackworth and Hackworth F.D,” Programmable logic controllers- Programming Method and applications”, Jr- Pearson, 2004.
1. Samuel M. Herb, “Understanding Distributed Processor Systems for Control”, ISA Publication. 1999
1. Thomas Hughes, “Programmable Logic Controller”, 4/e, ISA Publication, 2004.
1. Stuart A. Boyer, “SCADA supervisory control and data acquisition”, 4/e, ISA   Publication, 2009.



	Name of the Program:     
	B.Sc.(Applied Sciences)

	Course Title:    
	Automated Manufacturing Systems  

	Course Code: IMET 243
	Course Coordinator: Dundesh Chiniwar 

	Academic Year:  2019-20
	Semester:   IV

	No of Credits:    03
	Prerequisites: Engineering    

	Synopsis:
	Automated manufacturing system, this subject provides fundamental knowledge of Machining manufacturing and its automation concepts. Subject greatly focuses on Numerically controlled machines and dwells on CNC Programming. It also introduces students to concepts of Flexible manufacturing, material handling and enterprise resource planning. This subject also exposes students to quantitative analysis of FMS and material handling systems. 


	Course Outcomes (COs):
	On successful completion of this course, students will be able to

	CO 1:  
	Discuss the fundamental working principle and anatomy of computer Numeric control machines.

	CO 2:  
	Understand the basic procedures, concepts of CNC programming (word address format) by using simulation tool and write CNC program for Milling and Turning operations.

	CO 3:  
	Acquire the Knowledge of automated processes in a modern Flexible manufacturing environment and analyze Automated Storage and retrieval system.

	CO 4:  
	Understand various technologies involved in Enterprise resource planning.

	Mapping of COs to POs

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

	CO 1
	X
	X
	
	X
	
	
	
	
	
	
	
	

	CO 2
	X
	X
	
	X
	X
	
	
	
	X
	
	
	

	CO 3
	X
	X
	
	X
	
	
	
	
	
	
	
	X

	CO 4
	X
	X
	
	X
	
	
	
	
	
	
	
	X

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	00
	Introduction to the course
	

	01
	Fundamentals of Machining, Introduction to NC Technology.
	CO1

	02
	Basic Components of CNC – Part programming, Machine Control Unit, Machine Tool.
	CO1

	03
	Design consideration of CNC machines, Methods for improving machining accuracy and productivity.
	CO1

	04
	Guideways and Interpolators.
	CO1

	05
	Control Loops of CNC Systems – Open Loop and Closed Loop.
	CO1

	06
	Concepts of CAM – tool path generation and control methods, coordinate Systems.
	CO1

	07
	CNC programming for turning center (Manual Method).
	CO2

	08
	CNC programming for machining center (Manual Method).
	CO2

	09
	CNC programming
	CO2

	10
	CNC programming
	CO2

	11
	CNC programming with interactive graphics, manual data input.
	CO2

	12
	Distributed Numerical Control.
	CO2

	13
	Adaptive control of machining systems.
	CO3

	14
	Automated Inspection and Methods: Principles and Methods.
	CO3

	15
	Coordinate Measuring Machines.
	CO3

	16
	Part Families – part classification and coding, production flow analysis
	CO3

	17
	Computer Integrated Manufacturing Systems.
	CO3

	18
	Types of Manufacturing System, machine tool and equipment.
	CO3

	19
	Flexible Manufacturing Systems – FMS work stations, types of FMS layouts.
	CO3

	20
	Analysis of FMS layouts
	CO3

	21
	Analysis of FMS Layouts (Contd.)
	CO3

	22
	Analysis of FMS Layouts (Contd.)
	CO3

	23
	Computer Aided process planning 
	CO3

	24
	Computer integrated planning systems
	CO3

	25
	Shop Floor Control
	CO4

	26
	Introduction to Material Handling, material transport equipment
	CO4

	27
	Analysis of Material Transport System
	CO4

	28
	Analysis of Material Transport System (Contd.)
	CO4

	29
	Analysis of Material Transport Systems (Contd.)
	CO4

	30
	Analysis of Material Transport Systems (Contd.)
	CO4

	31
	Storage system performance and location strategies
	CO4

	32
	Automated Storage Systems
	CO4

	33
	Factory data collection – automated identification and data capture
	CO4

	34
	Bar Code Technology
	CO4

	35
	RFID in Manufacturing
	CO4

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	36
	72

	Seminar
	
	

	Small Group Discussion (SGD)
	
	

	Self-directed learning (SDL)
	
	

	Problem Based Learning (PBL)
	20
	40

	Case Based Learning (CBL)
	06
	12

	Clinic
	
	

	Practical
	
	

	Revision
	04
	

	Assessment
	06
	

	TOTAL
	72
	124

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	2 hours
	3 hours
	3 hours

	Weightage
	10%
	40%
	50%

	Typology of Questions
	Understanding; Applying; Analysing; Evaluating, 
	Understanding; Applying; Analysing; Evaluating, 
	Understanding; Applying; Analysing; Evaluating, 

	Pattern
	Home assignment
	Each test is for 20 marks and 1-hour duration. Best two tests will be considered
	Exam is for 100 marks which will be scaled down to 50 marks

	Schedule
	Scheduled by the faculty
	Calendared Activity
	Calendared Activity

	Topics covered
	Assignment 1- L1 to L18
Assignment 2 – L19 to L30
	Test 1:
L1-L12 
Test 2: 
L13-L23
Test 3:
L24-L34
	Comprehensive examination covering full syllabus 

	Mapping of assessment with Cos:

	Nature of assessment
	CO 1
	CO 2
	CO 3
	CO 4
	

	Sessional Test 1
	X
	X
	
	
	

	Sessional Test 2
	
	X
	X
	
	

	Sessional Test 3 (make-up)
	
	
	X
	X
	

	Quiz
	
	
	
	
	

	Assignment/Presentation
	X
	X
	X
	X
	

	End Semester Examination
	X
	X
	X
	X
	

	Laboratory examination
	
	
	
	
	

	Feedback Process
	· Mid-Semester feedback

	References
	1. Koren Yoram, “Computer Control of Manufacturing Systems, and Computer Integrated Manufacturing” McGraw Hill, Singapore. 1983. 
2. Groover Mikell P., “Automation, Production Systems, and computer Integrated manufacturing” Prentice Hall of India, New Delhi., 2003. 
3. Koren Yoram and Ben and Uri Joseph, “Numerical Control of Machine Tools”, Khanna Publishers, New Delhi, 2005. 
4. Groover Mikell P. and Zimmers Emory W., “Computer aided design and manufacturing” Prentice Hall of India, New Delhi., 2003. 




	Name of the Program:     
	B. Sc. (Applied Sciences)

	Course Title:    
	Industrial Robotics 

	Course Code: IMET 244
	Course Coordinator: Jeane Marina D’Souza

	Academic Year:  2019 -2020
	Semester:   IV

	No of Credits:    3
	Prerequisites:   Linear algebra, calculus.

	Synopsis:
	This course will provide the essential knowledge required to understand the fundamentals on designing, selection and operation of intelligent robots and autonomous systems. The course will help the students to gain the knowledge on how to plan effective implementation of robot kinematics along with the application of robotic automation.

	Course Outcomes (COs):
	On successful completion of this course, students will be able to

	CO 1:  
	Understand the need for an industrial robot and automation process, classify robots and identify the drive system of the robot.

	CO 2:  
	Calculate degrees of freedom, actuators and sensors used in robotic system. Robot specification and performance parameters.

	CO 3:  
	Perform robot kinematics:
Position analysis, matrix representation and homogenous transformation matrices.

	CO 4:  
	Evaluate trajectory planning, robot programming

	CO 5:  
	Classify autonomous mobile robot based on configuration and stability.

	Mapping of COs to POs

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

	CO 1
	   X
	   X
	   X
	   
	    X
	 X
	
	
	
	
	
	     X

	CO 2
	   X
	   X
	
	   X
	    X
	
	
	
	
	
	
	     X

	CO 3
	   X
	   
	   X
	   X
	    X
	
	
	
	
	
	
	     X

	CO 4
	   X
	
	   X
	   X
	    X
	
	
	
	
	
	
	     X

	CO 5
	   X
	
	
	   X
	    X
	
	
	
	
	
	
	     X

	Course Delivery / Lesson Plan 

	L No.
	Topics to be covered
	CO addressed

	L1
	Chapter 1: Introduction
History of the robot, Definition of Robot, Types of robots, Classification of Robots.
	CO1

	L2
	Need for an industrial robot: Material transfer application, Machine loading/unloading application, and part handling.
	CO1

	L3
	Need for an industrial robot (Contd.) –Introduction to Robot assembly automation, Part joining, and Mechanical part mating.
	CO1

	L4
	Need of industrial robot (Contd.) - Introduction to Robot Inspection automation, Vision inspection system, Robot-manipulated Inspection or Test equipment.
	CO1

	L5
	Sensors - Introduction to sensors, Classification of sensors, working principle of tactile sensor, force sensor, vision sensors, proximity sensor.
	CO1

	L6
	Actuators: Electric, Pneumatic, and Hydraulic actuators.
	CO1

	L7
	Robot programming Languages: Introduction MATLAB workspace Simulink and ROS.
	CO1

	L8
	End-effector- Definition, application, Classification (Mechanical, Vacuum, Magnetic, tool) 
	CO1

	L9
	Degrees of freedom of a robot: Revolute, Prismatic, Spherical, Cylindrical, Helical, Universal joins and its degree of freedom, Degree of movement, Grublers formula. 
	CO2

	L10
	Robot Configuration-Configuration space topology and Configuration Space representation.
	CO2

	L11
	Spatial resolution and factors affecting the resolution of robot, Accuracy, and repeatability.
	CO2

	L12
	Specification of a Robot, MTBF, MTTR.
	CO2

	L13
	Chapter 2: Robot Kinematics and Dynamics
Descriptions: Position orientation and frames.
	CO3

	L14
	Mapping: Changing description from frame to frame.
	CO3

	L15
	Operators: Translations, rotations, transformations.
	CO3

	L16
	Homogeneous transformations and three-dimensional homogeneous transformations.
	CO3

	L17
	Velocity: linear velocity and angular velocity.
	CO3

	L18
	Acceleration: linear acceleration and Angular acceleration.
	CO3

	L19
	Denavit Hertenberg  convention, Visualize D-H parameters using RoboAnalyser 
	CO3

	L20
	Application of D-H parameter: five-axis industrial robotic arm.
	CO3

	L21
	Application of D-H parameter: Six-axis industrial robotic arm.
	CO3

	L22
	Kinematics of Open chain and closed chain mechanism.
	CO3

	L23
	Jacobian Matrix: Introduction to Jacobian Matrix, Jacobian matrix for positioning.
	CO3

	L24
	Jacobian matrix for positioning and orienting.
	CO3

	L25
	Inverse Jacobian matrix.
	CO3

	L26
	Dynamics: Definition, Introduction to Newton Euler  and Lagrangian methods
	CO3

	L27
	Application: Newton Euler method- RR manipulator example.
	CO3

	L28
	Application: Lagrangian method - RP manipulator example.
	CO3

	L29
	Chapter 3: Trajectory Planning
Definition, Introduction to Trajectory planning, General consideration in path description, and Generation of motion.
	CO4

	L30
	Point to point: Straight line path, Trapezoidal motion profile, and S curve motion.
	CO4

	L31
	Polynomial via point Trajectories.
	CO4

	L32
	Application: Two-axis planar mechanism Trajectory planning.
	CO4

	L33
	Chapter 4: Autonomous mobile robot
Introduction, classification of locomotion – legged, tracked, wheeled.
	CO5

	L34
	Legged Mobile robot: configuration and Stability.
	CO5

	L35
	Case study: Turtle bot
	CO5

	L36
	Case study: Humanoid robot locomotion.
	CO5

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	36 (theory)
	55

	Seminar
	0
	0

	Small Group Discussion (SGD)
	2
	2

	Self-directed learning (SDL)
	10
	14

	Problem Based Learning (PBL)
	8
	16

	Case Based Learning (CBL)
	4
	8

	Clinic
	-
	-

	Practical
	-
	-

	Revision
	2
	10

	Assessment
	6
	-

	TOTAL
	68
	105

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	2 hours
	3 hours
	3 hours

	Weightage
	10%
	40%
	50%

	Typology of Questions
	Understanding; Applying; Analysing; Evaluating, Creating
	Remembering; Understanding; Applying
	Understanding; Applying; Analysing; Evaluating, Creating

	Pattern
	Home assignment
	Each test is for 20 marks and 1 hour duration. Best two tests will be considered
	Exam is for 100 marks which will be scaled down to 50 marks

	Schedule
	Scheduled by the faculty
	Calendared Activity
	Calendared Activity

	Topics covered
	Assignment 1:
L1-L12 
Assignment 2:
L13-L24 
	Test 1:
L1-L12 
Test 2: 
L13-L24 
Test 3:
L25-L36 
	Comprehensive examination covering full syllabus 

	Mapping of assessment with Cos:

	Nature of assessment
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5

	Sessional Test 1
	       X
	       X
	
	
	

	Sessional Test 2
	
	
	    X
	      X
	

	Sessional Test 3 (make-up)
	
	
	
	      X
	     X

	Quiz
	
	
	
	
	

	Assignment/Presentation
	       X
	        X
	    X
	      X
	      X

	End Semester Examination
	X
	X
	X
	X
	X

	Laboratory examination
	
	
	
	
	

	Feedback Process
	· Mid-Semester feedback

	References
	1. John J Craig, "Introduction to Robotics Mechanics and control," 2nd edition, Pearson Education 2001.
2. Kevin M lynch and Frank C Park, "Modern robotics Mechanics planning and control," 2nd Edition, Cambridge University Press, 2017.
3. Frank L. Lewis, “Robot Manipulator Control- Theory and Practice,” 2/e, CRC Press, 2003.
4. Ganesh S Hegde “Industrial Robotics”, 2nd edition, 2009.




	Name of the Program:     
	[bookmark: _GoBack]B.Sc. (Applied Sciences)

	Course Title:    
	Signals and Signal Processing

	Course Code: IEE241
	Course Coordinator: SARUN SOMAN

	Academic Year:  2019-2020
	Semester:   IV

	No of Credits:    4
	Prerequisites:   Basic trigonometry, algebra of complex numbers. Calculus: Differentiation and Integral calculus (single variable).

	Synopsis:
	We encounter signals and systems extensively in our day-to-day lives, from making a phone call, listening to a song, editing photos, manipulating audio files, using speech recognition softwares like Siri and Google now, to taking EEGs, ECGs and X-Ray images. Each of these involves gathering, storing, transmitting and processing information from the physical world. This course will equip you to deal with these tasks efficiently by learning the basic mathematical framework of signals and systems.


	Course Outcomes (COs):
	On successful completion of this course, students will be able to

	CO 1:  
	Perform basic operations on signals and identify the properties of continuous and discrete time systems
	CO 2:  
	Comprehend Fourier representations and use their properties for analyzing signals in frequency domain.
	CO 3:  
	Analyze Discrete Time systems using Z Transform.
	CO 4:  
	Sample and reconstruct continuous time signals, Compute DFT

	CO 5:  
	Design FIR and IIR filters

	Mapping of COs to POs

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

	CO 1
	x
	
	
	
	
	
	
	
	
	
	
	x

	CO 2
	x
	x
	
	
	
	
	
	
	
	
	
	x

	CO 3
	x
	x
	
	
	
	
	
	
	
	
	
	x

	CO 4
	x
	
	
	
	
	
	
	
	
	
	
	x

	CO 5
	
	
	x
	
	
	
	
	
	
	
	
	x

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L0
	Introduction to the course: objectives, syllabus, assessment	

	L1
	Signals and systems: classification of signals- continuous and discrete- time signals, even and odd signals, periodic and aperiodic signals, periodicity of sinusoidal and complex exponential signals.	CO1
	L2
	Continuous and discrete time -  energy and power signals.	CO1
	L3
	Basic signals: unit impulse, unit step, unit ramp, sinusoidal, complex exponential signals	CO1
	L4
	Basic operations on signals: operations on dependent variable: amplitude scaling, addition, multiplication, differentiation, integration.	CO1
	L5
	Operations on independent variable: time scaling, time reflection, time shifting	CO1
	L6
	Operations on independent variable: time scaling, time reflection, time shifting	CO1

	L7
	Properties of  systems: linearity, time invariance, memory	CO1
	L8
	Properties of  systems: stability, causality, invertibility	CO1
	T1
	Tutorials on L1 to L8	CO1
	L9
	Convolution of discrete time signals: convolution sum	CO1
	L10
	Convolution of discrete time signals: convolution sum	CO1
	L11
	Convolution of discrete time signals: convolution sum	CO1

	L12
	Convolution of continuous time signals: convolution integral	CO1

	L13
	Properties of LTI systems with respect to impulse response: memory, causality, stability and step response.	CO1

	L14
	Properties of LTI systems with respect to impulse response: memory, causality, stability and step response; representation of LTI systems: parallel connection, cascade connection.	CO1

	T2
	Tutorials on L9 to L14	CO1

	L15
	Frequency domain analysis of continuous time periodic signals and systems:Exponential CTFS representation	CO2

	L16
	Frequency domain analysis of continuous time periodic signals and systems:Exponential CTFS representation	CO2

	L17
	Frequency domain analysis of non-periodic signals: Continuous time Fourier transform (CTFT)	CO2

	T3
	Tutorials on L15 to L17	

	L18
	Inverse CTFT	CO2

	L19
	Properties of CTFT, Parseval’s theorem
	CO2

	L20
	Properties of CTFT and applications to systems	

	L21
	Frequency domain analysis of discrete time signals and systems: Discrete time Fourier series (DTFS)	CO2

	L22
	Frequency domain analysis of discrete time signals and systems: Discrete time Fourier series (DTFS)	CO2

	L23
	Frequency domain analysis of non-periodic signals: Discrete time Fourier Transform (DTFT)	CO2

	T4
	Tutorials on L18 to L23	CO2

	L24
	Inverse DTFT	CO2

	L25
	Properties of DTFT	CO2

	L26
	Applications of DTFT representation, response to given excitation	CO2

	T5
	Tutorials on L24 to L26	CO2

	L27
	Z transform: Relation between DTFT and Z-transform definition, region-of-convergence	CO3

	L28
	Relation between DTFT and Z-transform definition, region-of-convergence	CO3

	L29
	 Properties of Z transform
	CO3

	L30
	Properties of Z transform
	CO3

	L31
	Inverse Z transform:  partial fraction method.	CO3

	L32
	Inverse Z transform:  partial fraction method.	CO3

	L33
	Application of Z transform to discrete time systems, solution of difference equations using Z transform.	CO3

	T6
	Tutorials on L27 to L33	CO3

	L34
	Sampling theorem, , Reconstruction of band limited signal from its samples.
	CO4

	L35
	Relation between DTFT and Discrete Fourier Transform(DFT) 
	CO4

	L36
	N-point DFT computation
	CO4

	T7
	Tutorials on L34 to L36	CO4

	L37
	Analog Filters: Butterworth filters, Chebyshev filters(Qualitative discussion)
	CO5

	L38
	Introduction to Digital Filters: Finite impulse response Filters (FIR)
	CO5

	L39
	Infinite impulse response filters (IIR)
	CO5

	L40
	Ideal frequency responses of frequency selective filters.   
	CO5

	T8
	Tutorials on L37 to L40	CO5

	
	
	

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	48
	96

	Seminar
	-
	-

	Small Group Discussion (SGD)
	-
	-

	Self-directed learning (SDL)
	-
	06

	Problem Based Learning (PBL)
	-
	-

	Case Based Learning (CBL)
	-
	-

	Clinic
	-
	-

	Practical
	-
	-

	Revision
	-
	-

	Assessment
	06
	

	TOTAL
	54
	102

	Assessment Methods:

	Formative:
	Summative:

	
	Sessional Tests

	Assignments
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	 NA
	1Hr
	3Hr

	Weightage
	10% (2x5 marks)
	40% (2x20 marks)
	50% (1x50 marks)

	Typology of Questions
	Understanding/ Comprehension; Application; Analysis; Synthesis; Evaluation
	Knowledge/ Recall; Understanding/ Comprehension; Application
	Understanding/ Comprehension; Application; Analysis; Synthesis; Evaluation

	Pattern
	Answer all the questions given in the problem sheet
	Question paper with 25%-35% choices.
	Answer all 5 full questions of 10 marks each. Each question may have 2 to 3 parts of 3/4/6/7 marks

	Schedule
	4th and 10th week of academic calendar
	Calendared activity
	Calendared activity

	Topics covered
	Assignment1 (L1-L18 & T1-T3) (CO1-CO2)

Assignment2 (L19-L33 & T4-T6) (CO2-CO3)
	Test1 (L1-L18 & T1-T3) (CO1-CO2)

Test2 (L19-L33 & T4-T6) (CO2-CO3)
		Comprehensive examination covering full syllabus. Students are expected to answer all questions (CO1-CO5) 




	Mapping of assessment with Cos:

	Nature of assessment
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5

	Sessional Test 1
	x
	x
	
	
	

	Sessional Test 2
	
	x
	x
	
	

	Sessional Test 3 (make-up)
	
	
	x
	x
	

	Quiz
	
	
	
	
	

	Assignment/Presentation
	x
	x
	x
	x
	

	End Semester Examination
	x
	x
	x
	x
	x

	Laboratory examination
	
	
	
	
	

	Feedback Process
	· Mid-Semester feedback

	References
	1. Simon Haykin & Barry Van Veen, (2005), “Signals and Systems”, John Wiley &Sons, New Delhi.
2. Oppenheim, Willisky, and Nawab, Signals and Systems (2e), PHI, 2009.
3. Proakis J.G and Manolakis D.G.Mimitris D. (2003) “Introduction to Digital Signal Processing” Prentice Hall, India. 
4. H.Hsu, R. Ranjan (2006) “Signals and Systems”, Schaums’s outline, Tata McGraw – Hill, New Delhi.
5. B.P.Lathi., (2005), “Linear systems and Signals”, Oxford University Press.




	Name of the Program:     
	B.Sc.(Applied Sciences)

	Course Title:    
	Microcontroller Laboratory

	Course Code: IEE242
	Course Coordinator: Sowmya R

	Academic Year:  2018-19
	Semester:   IV

	No of Credits:    2
	Prerequisites:   8051 Microcontrollers

	Synopsis:
	The Lab course here reaches out to make a better understanding of the choice of micro controller to be made based on the application. The developed code based on the problem statement is simulated using Keil software. The interfacing and programming of various modules like ADC, DAC, LCD and Hex keypad to the micro controller is addressed. Further, ARM microcontrollers are coded using Embedded C. Students develop a mini -project based on the knowledge gained that addresses the problem statement defined.

	Course Outcomes (COs):
	On successful completion of this course, students will be able to

	CO 1:  
	Develop and Execute 8051 microcontroller programs using Keil software

	CO 2:  
	Understand the working of different interrupts of 8051 microcontroller

	CO 3:  
	Interface and program ADC, DAC,LCD and Hexkeypad modules to 8051 microcontroller

	CO 4:  
	LED interface and waveform generation - ARM7 based LPC 2148

	CO 5:  
	Student mini project 

	Mapping of COs to POs

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

	CO 1
	
	
	
	
	· 
	
	
	
	
	
	
	

	CO 2
	
	
	
	
	
	
	
	· 
	· 
	
	
	

	CO 3
	
	
	
	
	
	
	
	· 
	· 
	
	
	· 

	CO 4
	
	
	
	
	· 
	
	
	· 
	
	
	
	· 

	CO 5
	· 
	· 
	· 
	
	· 
	
	
	· 
	· 
	· 
	· 
	· 

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L1
	Introduction to ESAMCB – 51 kit and Keil software. 
	CO1

	L2
	Data Transfer, Block move& Branching Instructions& Arithmetic Operations
	CO1

	L3
	BCD, Multibyte , other Arithmatic & logical operations
	CO1

	L4
	Searching and Sorting
	CO1

	L5
	Counters and Code conversions
	CO1

	L6
	Interrupts
	CO2

	L7
	Interfacing ADC, DAC With 8051
	CO3

	L8
	Interfacing LCD &Hex key pad with 8051.
	CO3

	L9
	Interfacing LED to LPC 2148
	CO4

	L10
	Generation of waveform & Interfacing LCD to LPC 2148 
	CO4

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	0
	0

	Seminar
	0
	0

	Small Group Discussion (SGD)
	0
	0

	Self-directed learning (SDL)
	0
	0

	Problem Based Learning (PBL)
	
	

	Case Based Learning (CBL)
	
	

	Clinic
	
	

	Practical
	30
	30

	Revision
	
	

	Assessment
	03
	03

	TOTAL
	33
	33

	Assessment Methods:

	Formative:
	Summative:

	Viva
	Mini Project Evaluation

	Preparation
	End semester examination

	Documentation
	

	Conduction
	

	
	

	Assessment Plan:

	Components
	Viva & Preparation & Documentation & Conduction
	Mini project evaluation
	End-semester examination

	Duration
	weekly
	3 hour
	3 hour

	Weightage
	50
	20
	30

	Typology of Questions
	
	
	

	Pattern
	Written/ Practical
	Practical
	Practical

	Schedule
	Every week
	once a semester
	once a semester

	Topics covered
	
	CO5
	CO1, CO2, CO3, CO4

	Mapping of assessment with Cos:

	Nature of assessment
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5

	Viva
	· 
	· 
	· 
	· 
	· 

	Preparation
	· 
	· 
	· 
	· 
	

	Documentation
	· 
	· 
	· 
	· 
	

	Conduction
	· 
	· 
	· 
	· 
	

	Mini Project Evaluation
	
	
	
	
	· 

	End semester Laboratory examination
	· 
	· 
	· 
	· 
	

	
	
	
	
	
	

	Feedback Process
	· End-Semester Feedback

	References
	Muhammed Ali Mazidi and Gillispie Mazidi, The 8051 microcontroller and Embedded systems using assembly and C, Pearson Education, 2011
ARM 7 Based NXP LPC 2148 Manual
ESAMCB 51 microcontroller Manual







7. PROGAM OUTCOMES (POs) AND COURSE OUTCOMES (COs) MAPPING for All Courses:
	S.No.
	Course Code
	Course Name
	Credits
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	1
	
IMA 111

	Mathematics-I
	4
	CO1 to CO5
	CO1 CO2 CO4 CO5
	
	CO2
	
	
	
	
	
	
	
	

	2
	IPH 111
	Physics-I
	3
	CO1 to CO4
	
	CO2
	
	CO4
	
	
	CO3
	
	
	
	CO5

	3
	ICE 111
	Mechanics of Solids
	4
	CO1 to CO3
	CO3 to CO5
	
	
	
	
	CO3
	
	CO3 CO4
	
	
	CO5

	4
	ICS 111
	Problem Solving Using Computers
	5
	CO1 to CO5
	CO1 CO2
	CO3 to CO5
	CO1
CO3 CO4
	
	
	
	
	
	
	
	CO1 to CO5

	5
	IHS 111
	A Course on Psychology for Engineers
	3
	
	
	
	
	
	CO1 to CO5
	
	
	
	
	CO4
	CO1 to CO5

	6
	IHS 112
	Communication Skills in English
	3
	
	
	
	
	
	
	
	
	CO5
	CO1 to CO5
	
	CO1 CO2 CO5

	7
	IME 111
	Engineering Graphics-I
	1
	CO1 to CO3
	CO1 to CO3
	
	
	CO1 to CO3
	
	
	
	
	
	
	

	8
	IMA 121
	Mathematics-II
	4
	CO1 to CO5
	CO1 CO2
	CO1 CO3 CO4 CO5
	
	
	
	
	
	
	
	
	

	9
	IPH 121
	Physics-II
	4
	CO1 to CO4
	
	CO2 CO5
	
	
	
	CO2 to Co4
	CO1 CO3
	
	
	CO2 CO5
	CO4

	10
	ICH 121
	Chemistry
	4
	CO1 CO3 to CO6
	CO2
	
	
	
	
	
	CO6
	
	
	
	

	11
	IME 121
	Engineering Graphics-II
	1
	CO1 to CO5
	CO1 to CO5
	
	
	CO1 to CO5
	
	
	
	
	
	
	

	12
	IME 122
	Basic Mechanical Engineering
	4
	CO1 to CO5
	CO3
CO4
	
	
	CO4
	
	CO2
	
	
	
	CO5
	

	13
	IEE 121
	Elements of Electrical & Electronics Engg.
	4
	CO1 to CO6
	CO2 to CO6
	CO2
CO3
CO5
	CO3
CO4
CO5
	
	
	
	
	
	
	
	CO1
CO6

	14
	
IMA 231
	
Mathematics-III
	4
	CO1 to CO5
	CO1 CO2
	
	
	
	
	
	
	
	
	
	CO5

	15
	
IMET 231
	Elements of Mechatronics Systems
	3
	CO1
	CO2
	CO3
	
	CO3
	CO4
	
	CO4
CO5
	
	CO5
	
	

	16
	
IMET 232
	
Kinematics of Machines
	3
	CO1 to CO4
	CO1 to CO4
	
	CO1 to CO4
	CO1
CO2
	
	
	
	CO1 CO2
	
	
	CO1

	17
	
IMET 233
	
Material Science & Engg.
	3
	CO1 to CO5
	CO1 to CO5
	
	CO4
CO5
	
	
	
	
	
	
	
	

	18
	
IMET 234
	
Analog & Digital System Design
	3
	CO1
	CO1 CO4
	CO2
CO3
CO5
	CO3
CO5
	
	
	
	
	
	
	
	

	19
	IEC 231
	Analog Electronics Circuits
	4
	CO1-5 

	CO1 
CO4
CO5
	CO4
CO5
	
	
	
	
	
	
	
	
	CO1-5 


	20
	IMET 235
	CAD Lab.
	1
	CO1
	CO2
	
	
	
	CO3
	
	
	
	
	
	

	21
	IEC 232
	Digital Electronics Laboratory
	2
	CO1
	CO2 CO3
	CO2 CO3
	CO3
	CO4
	
	
	
	
	CO1-4
	
	

	22
	
IHS 241
	Engineering Economics & Management
	4
	CO1
CO2
CO3
	CO1
CO2
CO3
	CO1
CO2
CO3
CO5
	CO3
	CO2
CO3
CO4
	CO3
CO4
	
	CO4
	
	CO4
CO5
	CO1
CO2
CO3
	CO4
CO5

	23
	
IMET 241
	
Microcontroller & Applications
	3
	
	
	CO5
	CO2
	CO1
CO2
CO5
	
	CO4
	
	
	
	
	

	24
	
IMET 242
	
Programmable Logic Controller
	4
	CO1 CO3
CO4
	CO2
	CO2
	
	
	
	CO3
CO4
	
	CO2
	
	
	CO1 to CO4

	25
	
IMET 243
	
Automated Manufacturing Systems
	3
	CO1 to CO4
	CO1 to CO4
	
	CO1 to CO4
	
	
	
	
	CO2
	
	
	CO3
CO4

	26
	
IMET 244
	
Industrial Robotics
	3
	CO1 to CO5
	CO1
CO2
	CO1
CO3
CO4
	CO2 to CO5
	CO1 to CO5
	CO1
	
	
	
	
	
	CO1 to CO5

	27
	IEE241
	Signals and Signal Processing
	4
	CO1
CO2
CO3
CO4
	CO2
CO3
	CO5
	
	
	
	
	
	
	
	
	CO1 to
CO5

	28
	IEE242
	Microcontroller Laboratory
	2
	CO5
	CO5
	CO5
	
	CO1  CO4
CO5
	
	
	CO2  CO3
CO4  CO5
	CO2  CO3  CO5
	CO5
	CO5
	CO3 
CO4
  CO5
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