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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. (MECHANICAL)

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

	IME 123
	STRENGTH OF MATERIALS
	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

	IME 231
	THERMAL ENGINEERING
	3 – 1 – 0 – 4

	IME 232
	MANUFACTURING PROCESS ENGINEERING
	4 – 0 – 0 – 4

	IME 233
	MATERIAL SCIENCE AND METALLURGY
	3 – 0 – 0 – 3

	IME 234
	FLUID MECHANICS
	3 – 0 – 0 – 3

	IME 235
	AUTOMOBILE ENGINEERING
	3 – 0 – 0 – 3

	IME 236
	COMPUTER AIDED MECHANICAL DRAWING
	0 – 0 – 6 – 2

	IME 237
	STRENGTH OF MATERIALS LABORATORY
	0 – 0 – 3 – 1

	 
	 
	19 – 2 – 9 – 24



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

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

	IME 241
	THEORY OF MACHINES
	3 – 1 – 0 – 4

	IME 242
	DESIGN OF MACHINE ELEMENTS
	3 – 1 – 0 – 4

	IME 243
	INTERNAL COMBUSTION ENGINES
	3 – 0 – 0 – 3

	IME 244
	METROLOGY AND MEASUREMENTS
	3 – 1 – 0 – 4

	IME 245
	FLUID MECHANICS LABORATORY
	0 – 0 – 3 – 1

	IME 246
	WORKSHOP PRACTICE
	0 – 0 – 3 – 1

	IME 247
	THERMAL ENGINEERING LABORATORY
	0 – 0 – 3 – 1

	
	 
	15 – 4 – 9 – 22








Name of the Department: Mechanical 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: IHS 111
	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
	Stanley Fish, How to Write a Sentence: And How to Read One, Harper Collins, New York, 2005.
Raymond Murphy, Essential English Grammar: A Self-Study Reference and Practice Book, Cambridge University Press, 2001.
William Strunk and E B White, The Elements of Style, Longman, New York, 1999.
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
	[bookmark: _GoBack]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:    
	Strength of Materials

	Course Code: IME 123
	Course Coordinator: Dr. Shivaprakash Y.M

	Academic Year:  2019-20
	Semester:   II 

	No of Credits:    04
	Prerequisites:   Mechanics of Solids

	Synopsis:
	The subject covers the fundamental concepts of solid mechanics which include the calculation of stress, strain and deformation of rigid bodies. The topics related to beams elaborately cover the method to draw SFD, BMD diagrams, theories to determine the stresses and deflection of beams. Significance of Euler’s and Rankine formula and their usefulness in the study of columns and struts are also highlights of the syllabus. The fundamental concepts on the concept of torsion, pressure vessels and compound stresses are also included which are the essentials for understanding the design of different machine elements.


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

	CO 1:  
	Understand stress, strain and analyse bending moment and shear force distribution and stresses in beams.

	CO 2:  
	Understand and apply the methods to determine deflection in beam.

	CO 3:  
	Analyse solid and hollow shafts based on strength and rigidity using torsion theory.

	CO 4:  
	Interpret the failure of columns and determine the state of stresses in thick and thin cylinders.

	CO 5:  
	Interpret the condition of biaxial stress state and adapt analytical and graphical methods to determine the biaxial and shear stresses.

	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
	
	
	X
	
	
	
	
	
	
	

	Course content and outcomes:

	L/T No.
	Topics to be covered
	CO addressed

	1
	Stress, Strain and Deformation of solids: Meaning of stress, strain; their types & units; Poisson’s ratio; FOS
	CO1

	2
	Thermal stress & strain; stability, stiffness, rigidity
	CO1

	3
	Tension test: Importance of stress strain diagram for MS, CI, Al & high strength steels
	CO1

	4
	Hooke’s law; fracture pattern; nominal & true stress; Strain energy
	CO1

	5
	Resilience, modulus of resilience, proof resilience
	CO1

	6
	Elastic constants; hardness; toughness; meaning of simple bar & compound bar, highlight on related equations for deformation
	CO1

	7
	Numerical
	CO1

	8
	Beams: types of beams, types of loads their notation/representation & units
	CO1

	9
	Types of supports; failure of beams-shear failure, bending failure
	CO1

	10
	Definition of SF & BM; method of sections, sign conventions to find SF & BM
	CO1

	11
	SFD & BMD, significance
	CO2

	12
	Variation of BM & SF-between two point loads, point load & support, below a point load, below a moment, below UDL, UVL
	CO2

	13
	Relation between SF & BM (derivation), its significance; meaning of point of contra flexure
	CO2

	14
	Cantilever beam: derivation-with point load at free end, with UDL on entire span, with UVL on entire span
	CO2

	15
	Numericals
	CO2

	16
	Numericals
	CO2

	17
	Simply supported beam: derivation-with point load (other than at mid span), UDL, UVL
	CO2

	18
	Derivations with external moment, numerical
	CO2

	19
	Numerical
	CO2

	20
	Numerical
	CO2

	21
	Bending stress in beams: theory of simple bending, assumptions in theory of simple bending; derivation of bending equation; 
	CO3

	22
	Moment of resistance; section modulus definition, section modulus for standard sections Introduction-shear stress in beams; derivation of shear stress equation; variation of shear stress for different sections, numerical
	CO3

	23
	Deflection of beams: derivation of differential equation for deflection; double integration method to find deflection & slope
	CO3

	24
	Derivations of equation for deflection & slope for: cantilever beam with moment at free end, with point load at free end & subjected to UDL
	CO3

	25
	Derivations of equation for deflection & slope for: cantilever beam with UVL; simply supported beam with point load at mid span
	CO3

	26
	Numerical
	CO3

	27
	Numerical
	CO3

	28
	Derivations of equation for deflection & slope for: simply supported beam with UDL; with UVL
	CO3

	29
	Numerical
	CO3

	30
	Explanation of Macaulay’s method, numerical
	CO3

	31
	Numerical
	CO4

	32
	Numerical
	CO4

	33
	Introduction-columns & struts; definition-column, strut, applications; slenderness ratio; crushing load; buckling load; 
	CO4

	34
	Effective length; difference between short column & long column; relation between type of support & effective length, numerical
	CO4

	35
	Euler’s equation for different supports; Rankine’s formula, numerical
	CO4

	36
	Torsion of circular shafts- definition of torque, meaning of pure torsion, assumptions made in theory of pure torsion
	CO4

	37
	Variation of shear stress across cross section for circular shaft subjected to torque
	CO4

	38
	Torsion equation and nomenclature
	CO4

	39
	Derivation of torsion equation; meaning of polar section modulus; torsional rigidity of shaft
	CO4

	40
	Numerical
	CO4

	41
	Numerical
	CO4

	42
	Numerical
	CO4

	43
	Analysis of stresses in 2D: Storage cylinders; applications; types of cylinders (thick & thin); failure pattern 
	CO5

	44
	Stresses in thin cylinder, their equations; deformation of thin cylinder & related equations, Numerical
	CO5

	45
	Thick cylinder -Lame’s equation, variation of stresses across the wall of cylinder
	CO5

	46
	Compound stress (3D) & 2D stress representation; meaning of principal stresses, principal planes, their types, notations, equations for stresses, numerical
	CO5

	47
	Mohr’s circle method, numericals
	CO5

	48
	Numericals
	CO5

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture
	48
	96

	Seminar
	---
	---

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

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

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

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

	Clinic
	---
	---

	Practical
	---
	---

	Revision
	03
	05

	Assessment
	02
	---

	TOTAL
	53
	101

	
	
	

	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
	10 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 ICAS-
Two assignments/semester
	Calendared Activity- Two Sessionals/semester+ Make-up Test
	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
Make-up Test
L25-L36 and T9-T12
	Comprehensive examination covering full syllabus 

	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
	
	
	

	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
	
1. Beer F. P. and Johnston R (2002) “Mechanics of Materials”, McGraw-Hill Book Co, Third Edition. 
2. Nash W.A (1995) “Theory and problems in Strength of Materials”, Schaum Outline Series, McGraw-Hill Book Co, New York 
3. Ryder G.H (2002) “Strength of Materials”, Macmillan India Ltd., Third Edition 
4. Ray Hulse, Keith Sherwin & Jack Cain (2004) “Solid Mechanics”, Palgrave ANE Books 
5. Singh D.K (2002) “Mechanics of Solids” Pearson Education 
6. Timoshenko S (1997) “Elements of Strength of Materials”, Tata McGraw-Hill, New Delhi 




	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:    
	Thermal Engineering

	Course Code: IME 231
	Course Coordinator: Dr. N.S.Mohan

	Academic Year:  2019-20
	Semester:   Third

	No of Credits:    4
	Prerequisites:   Basic Mechanical Engineering

	Synopsis:
	The course deals with the basic fundamental concepts concerning thermal engineering. It majorly deals with the basic concepts like work and heat and, zeroth, first & second laws of thermodynamics. Besides, the course also deals with the application of thermodynamics concepts in compressors, refrigeration system and engines.

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

	CO 1:  
	Explain the fundamental concepts of thermodynamics and work & heat transfer.

	CO 2:  
	Explain the fundamental concepts concerning first & second law of thermodynamics and entropy. 

	CO 3:  
	Explain the thermodynamic concepts concerning turbines and air compressors.

	CO 4:  
	Explain the thermodynamic concepts concerning the refrigeration systems and engines.

	CO 5:  
	Apply thermodynamic concepts to solve the complex engineering problems concerning work done, heat transfer, first & second law of thermodynamics, compressors, refrigeration systems, and engines.

	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
	
	X
	
	
	
	
	
	
	
	

	CO5
	X
	
	
	
	
	
	
	
	
	
	
	X

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L1
	Basic concepts: Macroscopic and Microscopic approach, Basic definitions-thermodynamic system, state,
	CO1

	L2
	Process, cycle, intensive and extensive properties, thermodynamic equilibrium,
	CO1

	L3
	Quasi-static process, irreversible process, Zeroth Law, path and point function
	CO1

	L4
	Work and heat transfer: Thermodynamic definition of work
	CO1

	L5
	Displacement work (PdV work), PdV work for various processes, Heat transfer- a path function.
	CO1

	L6 (T1)
	Numericals
	CO5

	L7
	The first law of thermodynamics: First Law for a non-flow system undergoing a cyclic and non-cyclic process,
	CO2

	L8 (T2)
	Numerical
	CO5

	L9
	Energy- a property of a system, PMM1
	CO2

	L10
	Steady flow energy Equation (SFEE) for simple devices
	CO2

	L11 (T3)
	Numerical
	CO5

	L12 (T4)
	Numerical
	CO5

	L13
	The second law of thermodynamics and Entropy: Need for second law,
	CO2

	L14
	Cyclic heat engines, reversed heat engines
	CO2

	L15
	Kelvin-Planck and Clausius statements 
	CO2

	L16
	PMM2, Carnot cycle, Carnot theorem,
	CO2

	L17
	Concept of entropy, 
	CO2

	L18
	Clausius inequality 
	CO2

	L19 (T5)
	Numericals
	CO5

	L20( T6)
	Numericals
	CO5

	L21
	Power cycles: Vapor power cycle: Simple Rankine cycle
	CO2

	L22
	Effect of boiler pressure on Rankine cycle,
	CO2

	L23
	Reheat Rankine cycle,
	CO2

	L24
	Mollier chart
	CO2

	L25
	Simple Numerical
	CO5

	L26
	Gas power cycles: Air standard cycle
	CO3

	L27
	Otto, Diesel cycle
	CO3

	L28
	Air standard efficiency
	CO3

	L29 (T7)
	Numericals
	CO5

	L30 (T8)
	Numericals
	CO5

	L31
	Reciprocating air compressors: Single stage- work of compression
	CO3

	L32
	Effect of clearance, Volumetric efficiency,
	CO3

	L33
	Need for multi-stage compression, intercooling
	CO3

	L34
	Minimum work of compression- simple Numerical.
	CO5

	L35 (T9)
	Numericals
	CO5

	L36
	Refrigeration: Principles of refrigeration, Properties of refrigerants
	CO4

	L37  (T10)
	Air refrigeration, Numericals
	CO5

	L38
	Air refrigeration, Numericals
	CO5

	L39
	Coefficient of performance, Numerical
	CO5

	L40
	Elements of heat transfer: Conduction in plane, cylindrical and composite wall
	CO1

	L41 (T11)
	Electrical network analogy, Conduction with convective boundary, Numericals
	CO5

	L42
	Convection heat transfer- definition, mechanism, Nusselt number,
	CO1

	L43
	Fundamentals of radiation heat transfer
	CO1

	L44
	Black body concept, Grey body, emissivity
	CO1

	L45
	Kirchhoff’s law, Stephen- Boltzmann law
	CO1

	L46
	Performance testing of IC engines: Measurement of BP, IP, FP,
	CO4

	L47
	Various efficiencies, heat balance sheet, and performance characteristics
	CO4

	L48 (T12)
	Numericals
	CO5

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	48
	92

	Seminar
	---
	---

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

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

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

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

	Clinic
	---
	---

	Practical
	---
	---

	Revision
	03
	05

	Assessment
	10
	---

	TOTAL
	61
	97

	Assessment Methods:

	Formative:
	Summative:

	Assignments
	Sessional Tests

	
	End semester examination

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	
	2 hours
	3 hours

	Weightage
	10%
	40%
	50%

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

	Pattern
	Descriptive / Numerical
	Descriptive/ Numerical
	Descriptive / Numerical

	Schedule
	Decided by ICAS
Two assignments/semester
Before Ist sessional and before IInd Sessional-5 marks each
	Calendared Activity
Two Sessionals/semester+Make-up Test
20 marks each
	Calendared Activity

	Topics covered
	L1-L24
L24-L48
	Test-1 L1-L18
Test -2 L19-L36
Makeup L36-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
	
	
	X

	Sessional Test 2
	
	X
	X
	
	X

	Sessional Test 3 (make-up)
	X
	
	
	X
	X

	Quiz
	
	
	
	
	x

	Assignment/Presentation
	
	
	
	
	

	End Semester Examination
	X
	X
	X
	X
	X

	Laboratory examination
	
	
	
	
	

	Feedback Process
	· Mid-Semester feedback

	References
	1. Cenegel Yunus and Bole Michael, Thermodynamics: An Engineering Approach, McGraw Hill, New York, 2010. 
2. Estop and McConkey, Applied Thermodynamics for Engineering Technologies, Pearson Education, Delhi, 2002. 
3. Mayhew A. and Rogers B., Engineering Thermodynamics, E.L.B.S. Longman, London, 1994. 
4. Van Wylen and G. J. and Sonntag R. E., Fundamentals of Classical Thermodynamics, John Wiley, New York, 1985. 
5. Cengel, Thermodynamics and Heat Transfer, McGraw Hills, New York, 1997. 
6. P.K.Nag Basic and Applied Thermodynamics
7. Mahesh M Rathode Thermal Engineering
8. Jones Dugan Engineering Thermodynamics  




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

	Course Title:    
	Manufacturing Process Engineering(4-0-0-4)

	Course Code: IME 232
	Course Coordinator: Prof.Gurumurthy BM

	Academic Year:  2019-20
	Semester:   III

	No of Credits:    4
	Prerequisites:   Basic Mechanical Engineering

	Synopsis:
	The manufacturing industry runs in co-ordination with man, machine and materials. Manufacturing process engineers improve overall manufacturing processes through analysis and strategic planning. A manufacturing process engineer specializes in creating and implementing manufacturing methods and systems, with the goal of minimizing cost while increasing productivity. Manufacturing process engineers typically work in industrial settings such as with a different part assembled and dis assembled component manufacturing. 
In the course mentioned above it covers the manufacturing of different components using traditional and rapid techniques. It deals manufacturing a component with or without or removal of metal by finding the suitable techniques either casting, welding,  and rapid prototyping. The different machining operations and their specific applications are dealt in the subject in detail. Calculating the machining time and tool life of the machine are also covered in the syllabus.

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

	CO 1:  
	Describe with illustration the concept of moulding, constituents and types of moulding sand, different tests on moulding sand and special casting techniques.

	CO 2:  
	Suggest and discuss with illustration welding methods for different applications.

	CO 3:  
	Outline the basics of hot and cold working of metals and its application.

	CO 4:  
	Define with examples, philosophy of material removal, concept of machining and show configuration of basic machine tools with their applications.

	CO 5:  
	Discus rapid prototyping and its types.

	

	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
	
	
	
	
	
	
	X
	

	CO 4
	
	
	X
	X
	
	
	
	
	
	
	X
	

	CO 5
	
	
	
	
	
	
	
	
	
	
	X
	

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	1. 
	Introduction to the subject, course plan, course outcome and assessment plan., Foundry: Moulding and Types of moulding.
	CO1

	2. 
	Moulding materials, Moulding sand & Composition of moulding sand. 
	



	CO1

	3. 
	Moulding sand & Composition of moulding sand.
	CO1

	4. 
	Sand Testing - Permeability test & Strength test.
	CO1

	5. 
	Sand Testing - Moisture content test, Clay content test & Grain fineness test
	CO1

	6. 
	Casting: Types of casting - Investment casting.
	CO1

	7. 
	Types of casting - Pressure die casting (Hot chamber & Cold chamber),
	CO1

	8. 
	Types of casting - Centrifugal casting and Continuous casting.
	CO1

	9. 
	Advantages & limitations of casting process
	CO1

	10. 
		Welding: Classification of welding processes, Metal arc welding, Consumable and non-consumable arc welding process. 



	CO2

	11. 
	Submerged arc welding & Atomic-hydrogen welding.
	CO2

	12. 
	TIG, MIG, Electro-slag Welding and Resistance welding - Spot, Seam, Projection,
	CO2

	13. 
	Special type of welding - Thermite welding, Friction welding.
	CO2

	14. 
	Special type of welding - Explosive welding, Electron beam welding, Advantages, limitations and applications of welding.
	CO2

	15. 
	Mechanical working of metals: Cold, Warm, Hot working.
	CO2

	16. 
	Sheet metal forming – Shearing
	CO2

	17. 
	Shearing operations - Punching, Blanking, Embossing & Coining.
	CO2

	18. 
	Shearing operations - Lancing, Slitting, Bending, Bulging, Curling and Roll forming. Extrusion and Drawing Processes
	CO3

	19. 
	Theory of metal cutting: Orthogonal and Oblique cutting, cutting parameters-Speed, feed, depth of cut and their selection criteria.
	CO3

	20. 
	Machinability parameters, Tool life and wear. Merchant’s analysis.
	CO3

	21. 
	Taylor’s equation and factors affecting tool life.
	CO3

	22. 
	Numericals on Cutting force and tool life calculation.
	CO3

	23. 
	Lathe and Drilling: Lathe - Constructional features & Classification
	C04

	24. 
	Lathe Accessories and attachments.
	CO4

	25. 
	Lathe operations
	CO4

	26. 
	Speed, feed and depth of cut. Calculations of machining time.
	CO4

	27. 
	Drilling - Construction and specification of Radial drilling machine.
	CO4

	28. 
	Elements of a twist drill & Computation of drilling time.
	CO4

	29. 
	Computation of drilling time and related numericals
	CO4

	30. 
	Milling, Shaping and Planing: Types of milling machines, Column and Knee type milling machine
	CO4

	31. 
	Attachments, Milling operations & Milling cutters.
	CO4

	32. 
	Indexing: Direct, Simple indexing and Machining time calculations.
	CO4

	33. 
	Compound indexing and and Machining time calculations.
	CO4

	34. 
	Working principles & operations of shaper & planer.
	CO4

	35. 
	Grinding: Grinding wheel - Abrasive particles, Bonding materials, Designation and Selection.
	CO4

	36. 
	Lathe and Drilling: Lathe - Constructional features & Classification
	CO4

	37. 
	Lathe Accessories and attachments.
	CO4

	38. 
	Lathe operations.
	CO4

	39. 
	Speed, feed and depth of cut. Calculations of machining time.
	CO4

	40. 
	Drilling - Construction and specification of Radial drilling machine.
	CO4

	41. 
	Elements of a twist drill & Computation of drilling time.
	CO4

	42. 
	Computation of drilling time and related numericals
	CO4

	43. 
	Shaping machine Constructional features & Classification
	CO4

	44. 
	Planer and 
	CO4

	45. 
	Rapid prototyping - Working principle, advantages, limitations & applications of fused deposition modeling.
	CO5


	46. 
	Stereo lithography
	CO5

	47. 
	Selective laser sintering
	CO5

	48. 
	Application of present RP 
	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
	-
	-

	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
	-
	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
	Descriptive
	Descriptive

	Schedule
	Decided by ICAS
Two assignments/semester
Before Ist sessional and before IInd Sessional-5 marks each
	Calendared Activity
Two Sessionals/semester+Make-up Test
20 marks each
	Calendared Activity

	Topics covered
	50%-Ist Assignment+50% IInd Assignment
	Test-1 L1-L24,
Test-2 L25-38
Makeup L39-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
	X
	X

	End Semester Examination
	X
	X
	X
	X
	X

	Laboratory examination
	
	
	
	
	

	Feedback Process
	· Mid-Semester feedback

	References
	1. Rajput R. K., A Text book of Manufacturing Technology, Laxmi Publications Private Limited, 2011.
2. Khanna O. P., A text book of Production Technology, Dhanpat Rai Publications, 2011.
3.  Rao P. N., Manufacturing Technology, Tata McGraw-Hill Publishing Company Limited, New Delhi, 2006.
4. Serope Kalpakejian and Steven Schmid R, Manufacturing Engineering and Technology, Pearson Education, Delhi, 2005.
5.  Paul DeGarmo E., Black J. T. and Ronald Kohser A, Materials and Process in Manufacturing, John Wiley and Sons, Delhi, 2004.
6. Lal M. and Khanna O. P., Foundry Technology, Dhanpat Rai and Sons, New Delhi, 1991.




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

	Course Title:    
	Material Science and Metallurgy

	Course Code: IME 233
	Course Coordinator: Dr. Sadashiva Prabhu S

	Academic Year:  2019-20
	Semester:   III

	No of Credits:    3
	Prerequisites:   Engineering Physics-I,Physics-II and  Chemistry

	Synopsis:
	The manufacturing industry runs in co-ordination with man, machine and materials. It is required to know various properties of materials when they are intended to use for specific applications. Material Science is a dedicated course which deals with correlations between the compositions, structures and properties of materials. It concerns itself with the nature and behaviour of all engineering materials. Metallurgy branch of Engineering study of metals and alloys.
In the course mentioned above, it covers the structure and mechanical properties of metals during their casting. It deals extensively on Binary phase diagrams, Iron Carbon system and Heat treatments. Evolution of various properties due to variation in cooling rate, composition and temperature are dealt with suitable phase diagrams.  Composition, Properties and applications of plain carbon steels, alloy steels and non-ferrous alloys are also included as an extension.

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

	CO 1:  
	Understand the material crystal structure, concept of density and defects in crystalline materials.

	CO 2:  
	Relate the principles of solidification, Gibbs phase rule and various invariant reactions in the evolution of final microstructure after solidification of liquid metal.

	CO 3:  
	Extend the knowledge of binary phase diagrams to Iron Caron systems and the effect of cooling rate on microstructure using TTT diagram and CCC curves.

	CO 4:  
	Summarize the objectives ,procedure involved and evolution of final properties  during various heat treatment processes.

	CO 5:  
	Highlight the composition, properties and applications of various ferrous and non- ferrous alloys.

	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
	
	
	
	
	
	
	X
	

	CO 4
	
	
	X
	X
	
	
	
	
	
	
	X
	

	CO 5
	
	
	
	
	
	
	
	
	
	
	X
	

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	1. 
	Introduction: Need, purpose and importance of the subject
	CO1

	2. 
	Crystal structures (Cubic and HCP structures)
	CO1

	3. 
	Computation of packing factor of cubic and HCP structure, Co-ordination number
	CO1

	4. 
	Miller indices, Crystal imperfections-Introduction
	CO1

	5. 
	Crystal imperfections -Point & Line defects.
	CO1

	6. 
	Solidification: Meaning, Degree of super cooling
	CO2

	7. 
	Homogeneous and Heterogeneous nucleation
	CO2

	8. 
	Mechanism of solidification – Nucleation and Crystal growth, Dendritic growth
	CO2

	9. 
	Phases in solids: Phases-Single phase and multiphase
	CO2

	10. 
	Gibb’s phase rule, 
	CO2

	11. 
	Solid solutions Types, 
	CO2

	12. 
	Intermediate phases,
	CO2

	13. 
	Equilibrium diagrams(only binary)
	CO2

	14. 
	Construction and Explanation of Isomorphous  systems
	CO2

	15. 
	Lever rule and its application on  Eutectic systems
	CO2

	16. 
	Equilibrium and Non-equilibrium cooling of an alloy
	CO2

	17. 
	Congruent melting alloy phase.
	CO2

	18. 
	Iron-Carbon systems: Introduction
	CO3

	19. 
	allotropy and Polymorphism,
	CO3

	20. 
	Cooling curve for pure iron
	CO3

	21. 
	Fe-C equilibrium diagrams
	CO3

	22. 
	Study of iron-carbon system in detail 
	CO3

	23. 
	Invariant reactions
	CO3

	24. 
	Heat treatment: Principle and Objectives of heat treatments
	CO4

	25. 
	Isothermal transformation diagram- Construction and Explanation
	CO4

	26. 
	Factors affecting shape and Position of isothermal transformation diagram
	CO4

	27. 
	Continuous cooling curves on isothermal transformation diagram
	CO4

	28. 
	Processes like annealing
	CO4

	29. 
	Normalizing, Hardening
	CO4

	30. 
	Tempering 
	CO4

	31. 
	Case hardening with heat treatment cycle
	CO4

	32. 
	Jominy hardness test
	CO4

	33. 
	Ferrous-alloys: Composition, Properties
	CO5

	34. 
	Applications of alloy steels (plain carbon steels,
	CO5

	35. 
	Stainless steels, free machining steels, HSS and Maraging steels
	CO5

	36. 
	Cast irons-grey, White and Malleable cast irons, Non-ferrous alloys - Types and Explanation of brasses, Bronzes and Al-Cu alloys. 
	CO5

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	36
	80

	Seminar
	-
	-

	Small Group Discussion (SGD)
	-
	-

	Self-directed learning (SDL)
	-
	-

	Problem Based Learning (PBL)
	-
	-

	Case Based Learning (CBL)
	-
	-

	Clinic
	-
	-

	Practical
	-
	-

	Revision
	-
	-

	Assessment
	06
	-

	TOTAL
	42
	80

	Assessment Methods:

	Formative:
	Summative:

	Assignments
	Sessional Tests

	
	End semester examination

	
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	-
	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
	Descriptive
	Descriptive

	Schedule
	Decided by ICAS
Two assignments/semester
Before Ist sessional and before IInd Sessional-5 marks each
	Calendared Activity
Two Sessionals/semester+Make-up Test
20 marks each
	Calendared Activity

	Topics covered
	50%-Ist Assignment+50% IInd Assignment
	Test-1- L1-L15
Test-2-L15-L32
Make-up- L23-L36
	L1-L36
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

	Assignment/Presentation
	x
	x
	x
	x
	x

	End Semester Examination
	x
	x
	x
	x
	x

	Laboratory examination
	
	
	
	
	

	Feedback Process
	· Mid-Semester feedback

	References
	1. Avner S.H., Introduction to Physical Metallurgy, (3e), McGraw Hill, 2004  
2. William D. Callister, Materials Science and Engineering, John Wiley & Sons, 2007.  
3. Lakhtin Yu., Engineering physical metallurgy and heat treatment, MIR Publishers, 1985.   
4. Gupta K.M., Material science, Metallurgy and Engineering Materials, Umesh Publication, 2012   
5. Raghavan V, Material Science and Engineering, (4e), Prentice Hall of India, 1989.     
6. Arzamasov, Material Science, MIR Publishers, Moscow, 1989




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

	Course Title:    
	Fluid Mechanics

	Course Code: IME 234
	Course Coordinator: Dr. Shivaprakash Y.M

	Academic Year:  2020-21
	Semester:   III 

	No of Credits:    03
	Prerequisites:   Mechanics of solids

	Synopsis:
	The subject covers the fundamental concepts of fluid mechanics under headings statics, kinematics and dynamics. The topics related to statics elaborately cover the
hydrostatic force analysis and the importance of buoyancy. The flow description methods, types of fluid motion and their mathematical representations are dealt under the kinematics part. The force analysis related to moving fluid and the related concepts are highlighted under the dynamics part of the subject. Besides these, fluid flow measurements, viscous flow of fluids, effect of pipe friction on the fluid flow and dimensional analysis of fluid flow are covered in detail. The topics covered here will be the preliminaries for designing and analysing the fluid machineries. 


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

	CO 1:  
	Understand the terminologies of fluid properties, the procedure to quantitatively express the fluid properties by suitable formulae and by measurement through equipments.

	CO 2:  
	Understand, apply the methods to determine static fluid forces on surfaces and understand the concept of buoyancy.

	CO 3:  
	Analyse the motion and types of kinematic motion of fluid particles by suitable mathematical concepts.

	CO 4:  
	Analyse the dynamic forces due to fluid motions and understand the fluid flow measuring techniques.

	CO 5:  
	Interpret the viscous flow of fluids, effect of pipe friction on the fluid flow and dimensional analysis of fluid flow.

	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
	
	
	
	
	
	
	

	CO 3
	X
	X
	
	X
	X
	
	
	
	
	
	
	

	CO 4
	X
	X
	
	X
	X
	
	
	
	
	
	
	

	CO 5
	X
	X
	
	X
	X
	
	
	
	
	
	
	

	Course content and outcomes:

	L/T No.
	Topics to be covered
	CO addressed

	1. 
	Properties of fluids: Mass density, specific weight, relative density, specific volume,
	CO1

	2. 
	Co efficient of dynamic viscosity, kinematic viscosity
	CO1

	3. 
	Newtonian and Non-Newtonian fluids, ideal and real fluids
	CO1

	4. 
	Surface tension, capillarity, Vapor pressure
	CO1

	5. 
	Bulk modulus and compressibility
	CO1

	6. 
	Fluid statics: Intensity of pressure, Pascal’s law
	CO1

	7. 
	Pressure variation in static fluid
	CO1

	8. 
	Pressure measurement by manometers
	CO1

	9. 
	Hydrostatic forces on surfaces: Resultant hydrostatic force and center of pressure on horizontal planes
	CO2

	10. 
	Hydrostatic forces on surfaces on vertical and  inclined surfaces
	CO2

	11. 
	Curved plane surface submerged in a liquid. 
	CO2

	12. 
	Numericals
	CO2

	13. 
	Buoyancy: Equilibrium of floating bodies
	CO2

	14. 
	Metacenter and Metacentric height 
	CO2

	15. 
	Determination of metacentric height (Experimental and Analytical)
	CO2

	16. 
	Stability of floating and submerged bodies
	CO2

	17. 
	Kinematics of fluid flow: Methods of describing the fluid motion
	CO3

	18. 
	path line, stream line, streak line and stream tube. Types of flow
	CO3

	19. 
	Continuity equation for one and three dimensional flow 
	CO3

	20. 
	fluid velocity and acceleration
	CO3

	21. 
	Dynamics of fluid flow: Energy possessed by fluid
	CO4

	22. 
	Euler’s equation of motion along a stream line and reducing it to Bernoulli’s equation
	CO4

	23. 
	Impulse momentum equation
	CO4

	24. 
	Numericals
	CO4

	25. 
	Numericals
	CO4

	26. 
	Fluid flow measurements: Venturimeter, Orifice, Orifice meter, Pitot tube and V-notch and Rectangular notch.
	CO4

	27. 
	Orifice meter, Pitot tube and V-notch and Rectangular notch.
	CO4

	28. 
	Dimensional analysis: Fundamental and derived units of dimensions dimensional homogeneity
	CO5

	29. 
	Rayleigh’s method and Buckingham’s Pi-theorem
	CO5

	30. 
	Similitude, types of similarity, significance of dimensionless numbers

	CO5

	31. 
	Viscous Flow: Reynolds experiment, Reynolds Number
	CO5

	32. 
	critical Reynolds number laminar flow through circular pipe (Hagen 
Poiseuille’s equation), 
	CO5

	33. 
	laminar flow between fixed parallel plates. 
	CO5

	34. 
	Flow through pipes: Major loss and Minor losses in pipe flow
	CO5

	35. 
	Darcy and Chezy equation, Siphon
	CO5

	36. 
	Hydraulic gradient and Total energy line

	CO5

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture
	36
	72

	Seminar
	---
	---

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

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

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

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

	Clinic
	---
	---

	Practical
	---
	---

	Revision
	03
	05

	Assessment
	02
	---

	TOTAL
	41
	77

	
	
	

	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
	Decided by ICAS
Two assignments/semester
Before Ist sessional and before IInd Sessional-5 marks each
	Calendared Activity
Two Sessionals/Semester+Make-up Test
20 marks each
	Calendared Activity

	Topics covered
	L1-L18-50%-Ist Assignment+
L19-L36-50%IInd Assignment
	Test-1- L1-L15
Test-2- L16-L30
Make-up L25-L36
	L1-L36
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
	CO 6

	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
	1. Streeter V. L. and Beinzamin E., Fluid Mechanics, Willy Intl., New York,1998. 
1. Bruce R. Munson, Donald F. Young and Teodore H. Okiishi, Fundamentals of Fluid Mechanics, Wiley, 2005. 
1. Modi P. N. and Seth S. M., Hydraulics and Fluid Mechnics, Standard Book House, 2011. 
1. Kumar K. L., Engineering Fluid Mechanics, Eurasia Publishing House, New Delhi, 2000. 
1. Bansal R. K., Fluid Mechanics and Hydraulic Machines, Laxmi Publication, New Delhi, 2006.
1. Yunus A. Cengel and John M. Cimbla, Fluid Mechanics, Tata McGraw-Hill Publications, 2006.





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

	Course Title:    
	Automobile Engineering

	Course Code: IME 235
	Course Coordinator: Prof.Bhagyalaxmi

	Academic Year:  2019-20
	Semester:   III semester

	No of Credits:    03
	Prerequisites:   Basic Mechanical Engineering

	Synopsis:
	The subject provides the details of different parts of engine, their materials and working principle. Details of fuel pumps, carburettors, fuel injectors are also provided. Requirement and working of different types of cooling and lubrication system.  Working of different types of clutches and gear boxes are also included. Process of transmission of motion to different wheels and types of drive system. Different elements of steering system and types of steering gear boxes are also part of the content.  Types, elements and working of suspension as well as braking system are studied. Overall the subject provides the knowledge about different systems of an automobile and their working principle.


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

	CO 1:  
	Possess the knowledge of various parts of the engine and know their working principles.

	CO 2:  
	Understand the working principle of the fuel supply, cooling, lubrication and ignition systems.

	CO 3:  
	Acquire knowledge about components of the automotive transmission system and understand the working principle and operations of the clutches and the gearboxes.

	CO 4:  
	Acquire the knowledge of drive to wheels and the steering systems.

	CO 5:  
	Acquire the knowledge of suspension and braking system in an automobile.

	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
	X
	
	
	
	
	
	
	
	
	
	

	Course content and outcomes:

	L/T No.
	Topics to be covered
	CO addressed

	1
	Automotive engine parts: Automotive engine classification, Multi cylinder arrangements. 
	CO1

	2
	Cylinder block, Cylinder head.
	CO1

	3
	Crankcase, Oil pan, Cylinder liners.
	CO1

	4
	Piston, Arrangements to control piston slap, Piston rings.
	CO1

	5
	Connecting rod, Crank shaft.
	CO1

	6
	Valves and valve operating mechanisms, Valve timing diagram. 
	CO1

	7
	Fuel supply system: Fuel pumps for petrol and diesel engines, Mixture strength requirements for SI engine.
	CO2

	8
	Defects of a simple carburetor and their remedies, Types of carburetors, Constant choke and constant vacuum carburetors.
	CO2

	9
	Fuel injector and Multi Point Fuel Injection system.
	CO2

	10
	Ignition, Cooling and Lubrication systems: Battery ignition system, ignition advance methods, Comparison between battery and magnetic ignition system.
	CO2

	11
	Methods of engine cooling, Air cooling, Water cooling, Thermosyphon cooling, Forced cooling, Thermostatic cooling. 
	CO2

	12
	Objectives of Lubrication, Types of lubrication systems, Splash lubrication, Full pressure lubrication, Semi-Pressure lubrication, Crankcase ventilation.
	CO2

	13
	Clutch and Gear box: Clutches- Purpose and requirements, Single plate clutch.
	CO3

	14
	Multi-plate clutch, Centrifugal and semi centrifugal clutch.
	CO3

	15
	Fluid flywheel. Gear box - Purpose, Constant mesh gear box, Synchromesh gear box.
	CO3

	16
	Epicyclic (Automatic) gear box and torque converter.
	CO3

	17
	Calculation for torque transmitted by single plate clutch and multi-plate clutch.
	CO3

	18
	Calculation of Power for propulsion of the vehicles.
	CO3

	19
	Calculation of Road resistance and tractive effort, Relation between vehicle speed and gear ratio. 
	CO3

	20
	Drive to wheels and Tyres: Torque reaction, Driving thrust, Braking torque.
	CO4

	21
	Hotchkiss drive, Torque tube drive.
	CO4

	22
	Universal joint, Constant Velocity joint.
	CO4

	23
	Propeller shaft, Differential gear box.
	CO4

	24
	Types of rear axle. Tyres - Desirable tyre properties, tube and tubeless tyres.
	CO4

	25
	Steering system: Steering geometry, Camber, Castor, Toe-In and Toe-Out.
	CO4

	26
	Steering mechanism: Davis and Ackerman steering gear mechanism.
	CO4

	27
	Types of steering gear box system.
	CO4

	28
	Steering linkages for rigid axle suspension systems.
	CO4

	29
	Steering linkages for independent suspension systems.
	CO4

	30
	Numerical related to conditions for pure rolling, Turning circle radius.
	CO4

	31
	Suspension system: Requirements of a good suspension systems, Effect of pitching, rolling and yawing.
	CO5

	32
	Types of suspension: Leaf springs, Coil spring, Rubber springs and Torsion bar. 
	CO5

	33
	Independent front and rear suspension, Telescopic shock absorber. 
	CO5

	34
	Brakes: Braking requirements, Brake efficiency and stopping distance, Fading of brakes, Types of brakes: Drum and Disc brakes.
	CO5

	35
	Mechanical brakes, Hydraulic brakes, Servo brakes, Air brakes, Antilock braking system.
	CO5

	36
	Problems on brakes
	CO5

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture
	36
	72

	Seminar
	---
	---

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

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

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

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

	Clinic
	---
	---

	Practical
	---
	---

	Revision
	03
	05

	Assessment
	02
	---

	TOTAL
	41
	77

	
	
	

	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

	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
	Decided by ICAS
Two assignments/semester
Before Ist sessional and before IInd Sessional-5 marks each
	Calendared Activity
Two Sessionals/semester+Make-up Test
20 marks each
	Calendared Activity

	Topics covered
	L1-L18-50%-Ist Assignment+
L19-L36-50%IInd Assignment
	Test-1- L1-L20
Test-2- L21-L35
Make-up- L36-L48
	L1-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
	CO 6

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




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

	Course Title:    
	Computer Aided Mechanical Drawing Lab 

	Course Code: IME 236
	Course Coordinator:  Dr. Sadashiva Prabhu S/ Prof. Ganesha A

	Academic Year:  2019-20
	Semester:   III

	No of Credits:    2
	Prerequisites:   Engineering Graphics

	Synopsis:
	It is customary to design the components of machines and present the requirements in terms drawings before manufacturing. Manufacturing always follows design; the drawing acts like bridge between Design and Manufacturing. Complete information of the components is communicated to production section by the help of pictorial views which are done using drafting and modelling softwares nowadays. So, a course involving Computer Aided Drafting using auto CAD and Modelling using CATIA is proposed in the intended syllabus. Drafting the 2D views of hexagonal and square headed bolts, sectional views of joints, bearings and couplings are proposed. In addition, 3D part modelling and assembly of few of mechanical devices are included for the comprehensive study.

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

	CO 1:  
	Create 2D part drawings using modelling/drafting softwares.

	CO 2:  
	Understand and draft the mechanical component drawings like
bearings, couplings and joints.

	CO 3:  
	Develop 3D part modelling of various mechanical components such as
non-return valve, simple eccentric, screw jack etc.

	CO 4:  
	Identify the parts and assemble them to create the 3D models of the
product/machine component.

	CO 5:  
	Create 2D drawing of existing 3D models of various components in the
modelling 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
	
	X
	
	
	
	X
	
	X
	

	CO 2
	X
	X
	X
	
	X
	
	
	
	X
	
	X
	

	CO 3
	X
	X
	X
	
	X
	
	
	
	X
	
	X
	

	CO 4
	X
	X
	X
	
	X
	
	
	
	X
	
	X
	

	CO 5
	X
	X
	X
	
	X
	
	
	
	X
	
	X
	

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L1
	Introduction to AUTOCAD, Thread Forms And Thread Conventions, Hexagonal & Square Bolts And Nuts
	CO 1

	L2
	Couplings: Oldham’s Coupling, Universal Coupling
	CO 2

	L3
	Joints: Knuckle Joint, Gib & Cotter Strap Joint
	CO 2

	L4
	2D Assembly Drawings-1: Vertical Stuffing Box And Plummer Block
	CO 2

	L5
	2D Assembly Drawings-2: Simple Eccentric And Non-return Valve
	CO 1

	L6
	Introduction to Sketcher Exercises -1
	CO 1

	L7
	Sketcher Exercises - 2
	CO 1

	L8
	Solid Modelling Exercises -1
	CO 3

	L9
	Solid Modelling Exercises -2
	CO 3

	L10
	Solid Modelling Exercises -3
	CO 3

	L11
	Assembly Exercises-1
	CO 4

	L12
	Assembly Exercise-2 And Product Drafting Exercises
	CO 5

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	12
	24

	Seminar
	
	

	Small Group Discussion (SGD)
	
	

	Self-directed learning (SDL)
	
	

	Problem Based Learning (PBL)
	
	

	Case Based Learning (CBL)
	
	

	Clinic
	
	

	Practical
	24
	48

	Revision
	
	

	Assessment
	06
	

	TOTAL
	42
	72

	Assessment Methods:

	Formative:
	Summative:

	Class work
	End semester examination for LAB

	Mini projects
	

	
	

	Assessment Plan:

	Components
	Class work and Miniprojects
	Sessional Tests
	End-semester examination

	Duration
	Class work-3 hrs/week
Miniproject-10hrs/Semester
	-
	03 Hours

	Weightage
	60%
	-
	40%

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

	Pattern
	-
	-
	Descriptive, Conduction and Calculation
End semester Exam for 40 marks-Comprising  35 marks(20 Auto CAD and 15 marks for CATIA 3-D Modelling) and 5marks for Viva

	Schedule
	
	
	Decided by Faculty

	Topics covered
	
	---
	Complete Syllabus-L1-L12
End semester Exam for 40 marks-Comprising  35 marks(20 Auto CAD and 15 marks for CATIA 3-D Modelling) and 5marks for Viva


	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/Lab work/Maniprojects
	X
	X
	X
	X
	X

	End Semester Examination
	
	
	
	
	

	Laboratory examination
	X
	X
	X
	X
	X

	Feedback Process
	· Mid-Semester feedback

	References
	
1.Gopalkrishna K. R., Machine Drawing, Subhas Publications, Bangalore, 2002 
2. Bhat N. D., Machine Drawing, Charotar Publishing House, Anands, 2002. 
3. Venugopal K., Engineering Drawing and Graphics + Auto CAD, Newage International Publishers, Delhi, 2002. 
4. Narayana K. L. and Kannaiah P, Text book on Engineering Drawing, Scitech Publications, Chennai, 2002. 
5. Ibrahim K Zeid, CAD/CAM Theory and Practice, Tata McGraw Hill, New Delhi, 1998. 




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

	Course Title:   
	Strength of Materials Laboratory

	Course Code: IME 237
	Course Coordinator: Dr. Nagraj Shetty

	Academic Year:  2019-20
	Semester:   III

	No of Credits:    01
	Prerequisites: Materials Science and Metallurgy, Strength of Materials

	Synopsis:
	The objective of the strength of materials lab is to demonstrate the basic principles in the area of strength, Hardness, Impact, microstructure, heat treatment, mechanics of materials and structural analysis to the undergraduate students through a series of experiments.

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

	CO 1:  
	Optimize the usage of laboratory resources required to test the strength, wear properties and microstructural constituents of materials as per standards.

	CO 2:  
	Perform the given task as per the instruction given in the laboratory within the time frame.

	CO 3:  
	Document the lab report adhering to given format.

	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 Delivery / Lesson Plan

	L/T No.
	Topics to be covered
	CO addressed

	L1
	Tension test on mild steel	CO1, CO2, CO3
	L2
	Hardness tests on metals: Vickers, Brinell and Rockwell	CO1, CO2, CO3
	L3
	Impact tests on metals: Charpy and Izod	CO1, CO2, CO3
	L4
	Torsion test on mild steel	CO1, CO2, CO3
	L5
	Test on leaf spring	CO1, CO2, CO3
	L6
	Test on helical spring	CO1, CO2, CO3
	L7
	Bending test on mild steel	CO1, CO2, CO3
	L8
	Shear test on mild steel: single shear and double shear	CO1, CO2, CO3
	L9
	Compression test on Wood	CO1, CO2, CO3
	L10
	Microstructure study of metals	CO1, CO2, CO3
	L11
	Heat treatment of steel: Anealing, Normalizing, Hardening and Tempering	CO1, CO2, CO3
	L12
	Fatigue testing on mild steel	CO1, CO2, 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
	
	

	Assessment
	06
	

	TOTAL
	42
	72

	
	
	

	Assessment Methods:

	Formative:
	Summative:

	Lab work
	End semester examination  

	
	

	Assessment Plan

	Components
	Assignments/Class work
	Sessional Tests
	End-semester examination

	Duration
	-
	-
	3 hours

	Weightage
	50%
	-
	50%

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

	Pattern
	Descriptive/Numerical/Experimental
	--
	Descriptive/Numerical/Experimental

	Schedule
	Weekly
	--
	During Last 15 days of the semester

	Topics covered
	Full Syllabus
	--
	Full syllabus comprising 2 questions one major(25 marks) and one minor experiments(15 marks)+Viva for 10 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
	
	
	
	
	
	

	Assignment/Presentation/Lab work
	X
	X
	X
	
	
	

	End Semester Examination
	
	
	
	
	
	

	Laboratory examination
	X
	X
	X
	
	
	

	Feedback Process
	· Mid-Semester feedback

	References
	1.  Suryanarayana A.V.K., Testing of metallic materials, PHI, 1990. 
2.    Raghavan V, Material Science and Engineering, (4e), Prentice Hall of India, Delhi, 1989.
3. Khanna and Justo, Highway Material Testing, NemChand, 1989   
4. Rajan T. V, Sharma C. P. and Alok Sharma, Heat treatment Principles and Techniques, PHI Publication, Delhi, 1999.





	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:    
	Theory of Machines

	Course Code: IME 241
	Course Coordinator: Dr. Umanath R Poojary

	Academic Year:  2019-20
	Semester:   IV 

	No of Credits:    04
	Prerequisites:   Engineering mechanics

	Synopsis:
	The subject covers the fundamental concepts of rigid body mechanics. The fundamental entities of a mechanism are included.  More importance given to the velocity analysis in the mechanisms and the corresponding tangential, radial and Coriolis accelerations are highlighted. The topics related to the friction drive and the positive drive includes the gear and belt drive are studied. Approaches related to the kinematic analysis and the basic drive selection concepts are included. The systematic approaches to perform the kinematic analysis of a simple, compound and epicycle gear train also included. The fundamental concepts on cams follower mechanism are dealt along with the desired motion required at the follower end. Also basic concept on unbalance and the approaches to reduced or remove the unbalance are included.

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

	CO 1:  
	Understand basic concept of a mechanism and  velocity and accelerations under rigid body motion.

	CO 2:  
	Understand the degrees of freedom of a mechanism and perform the velocity and acceleration analysis of it.

	CO 3:  
	Perform velocity analysis of a friction drive and the gear drive. Also could able to study the speed reduction characteristics of a gear train.

	CO 4:  
	Able to construct the profile of a cam based on the desired motion of the follower.  

	CO 5:  
	understand the rotating unbalance in the rotor system and suggest the necessary measures to reduce the unbalance in a rotating 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
	
	
	X
	
	
	
	
	
	
	

	CO 2
	X
	X
	
	
	X
	
	
	
	
	
	
	

	CO 3
	X
	X
	
	
	X
	
	
	
	
	
	
	

	CO 4
	X
	X
	
	
	
	
	
	
	
	
	
	

	CO 5
	X
	X
	
	
	
	
	
	
	
	
	
	

	Course content and outcomes:

	L/T No.
	Topics to be covered
	CO addressed

	1
	Basic concepts: Definition of kinematic link, Types of relative motion, Kinematic pair and its classification.
	CO1

	2
	Types of joints, Relationship between higher pair and lower pair, Kinematic chain, mechanism, machine, 
	CO1

	3
	Degrees of freedom, Kutzback equation, Grubblers criterion. 
	CO1

	4 (T1)
	Numerical on degree of freedom, 
	CO1

	5
	Kinematic chain with three lower pair, four lower pairs.
	CO1

	6
	Four bar chain and its inversions,
	CO1

	7
	Four bar chain and its inversions,
	CO1

	8
	Slider crank chain and its inversion.
	CO1

	9
	Double slider crank and its inversion.
	CO1

	10
	Velocity and acceleration: Definition of displacement, velocity and acceleration, determination of velocity by relative velocity method.
	CO1

	11
	Relative velocity of coincident points on a separate links.
	CO1

	12 (T2)
	Numerical problems on relative velocity method (Four bar chain mechanism)
	CO1

	13 (T3)
	Numerical problems on relative velocity method ( slider crank mechanism)
	CO1

	14 (T4)
	Numerical problems on relative velocity method (Slotted lever mechanism)
	CO1

	15
	Definition of instantaneous center, Three-center inline theorem and its application. 
	CO2

	16
	Determination of velocity using instantaneous method.
	CO2

	17
	Determination of acceleration by relative acceleration method.
	CO2

	18
	Acceleration analysis of four bar chain mechanism
	CO2

	19
	Acceleration analysis of slider crank mechanism, Coriolis’s component of acceleration.
	CO2

	20
	Belts and rope drives: length of belts, effect of Slip and belt thickness, 
	CO3

	21
	Velocity ratio, ratio of tensions 
	CO2

	22
	Power transmitted in a belt drive
	CO2

	23
	Centrifugal tension and its effect on power transmitted, 
	CO2

	24
	Condition for maximum power transmission by a flat belt.
	CO2

	25 (T5)
	Numerical problems
	CO2

	26
	Toothed gearing: Law of gearing, Spur Gears - Definitions, Terminology, 
	CO2

	27
	Cycloidal and involute teeth, 
	CO2

	28
	Path of contact, Arc of contact
	CO2

	29 (T6)
	Numerical problems
	CO2

	30
	Minimum number of teeth on the pinion to avoid interference, 
	CO2

	31
	Terminology of helical and bevel gears, Numerical problems,
	CO2

	32
	Gear trains: Simple, Compound, Reverted and Epicyclic gear trains, Determination of velocity ratio and center to center distance
	CO2

	33
	Concept of Tabular method.
	CO2

	34 (T7)
	Numerical problems on tabular method
	CO2

	35 (T8)
	Numerical problems on tabular method
	CO2

	36
	Torque calculations
	CO2

	37
	Automobile differential mechanism.
	CO2

	38
	Cams and followers: Classification of cams and follower, Terminologies used in cams. 
	CO3

	39
	Displacement, velocity and acceleration time curves, Follower motions, SHM, uniform acceleration and deceleration, uniform velocity and cycloidal motions.
	CO3

	40
	Cam profile diagram of a disc cam operating a radially reciprocating roller follower inline and offset
	CO3

	41
	Cam profile diagram of a disc cam operating a radially reciprocating flatfoot mushroom follower
	CO3

	42
	Cam profile diagram of a disc cam operating an oscillating roller follower.
	CO3

	43
	Balancing of rotating machinery: Basics of balancing of rotating masses
	CO4

	44
	Balancing of several masses rotating in a single plane
	CO4

	45 (T9)
	Numerical: Balancing of several masses rotating in a single plane
	CO4

	46 (T10)
	Balancing of several masses rotating in a different plane
	CO4

	47(T11)
	Numerical on the balancing of masses.
	CO4

	48 (T12)
	Numerical on the balancing of masses.
	CO4

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture
	48
	96

	Seminar
	---
	---

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

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

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

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

	Clinic
	---
	---

	Practical
	---
	---

	Revision
	03
	05

	Assessment
	02
	---

	TOTAL
	53
	101

	
	
	

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	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
	Decided by ICAS
Two assignments/semester
Before Ist sessional and before IInd Sessional-5 marks each
	Calendared Activity
Two Sessional/semester+Make-up Test
20 marks each
	Calendared Activity

	Topics covered
	50%-Ist Assignment+50%IInd Assignment
	IstTest- L1-L20
2nd Test- L21-L35
Make-up L36-L48
	L1-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
	CO 6

	Sessional Test 1
	X
	X
	
	
	
	

	Sessional Test 2
	
	
	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
	
1. Ballaney P. L., Theory of Machines, Khanna Publishers, New Delhi, 1998. 
2. Rattan S. S, Theory of Machines, Tata Mc-Graw Hill Publishers Pvt. Ltd, New-Delhi, 2009. 
3. Singh, V. P., Theory of Machines, Khanna Publishers, New Delhi, 1998. 
4. Rao J. S. and Dukkipati R. V., Mechanism and Machine Theory, Wiley Eastern Ltd. Delhi, 1992. 
5. Gosh A., and Mallick A. K., Theory of Machines and Mechanisms, Affiliated East West Press, Delhi, 1989. 
6. Shigley, J. E. and Uicker J. J., Theory of Machines and Mechanisms, McGraw Hill, Delhi, 1980. 




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

	Course Title:    
	Design of Machine Elements

	Course Code: IME 242
	Course Coordinator: Dr. Sadashiva Prabhu S

	Academic Year:  2019-20
	Semester:   IV

	No of Credits:    4
	Prerequisites:  Mechanics of Solids, Strength of Materials

	Synopsis:
	The design of machine elements involves the use of scientific principles, technical information and imagination in the description of machine to perform specific functions with maximum economy and efficiency. The above course involves study of basic mechanical properties of materials and three dimensional stress system. Additionally, it involves the design aspects of machine elements like shafts and keys, threaded fasteners, springs and Power screws. It extends to Design of Gears and Bearings used in power transmission which requires extensive design using for static, dynamic and wear load conditions.  

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

	CO 1:  
	Understand the basic material behaviour various types of stresses and properties required under the action of static, fluctuating and combined stress system.

	CO 2:  
	Design the shaft based on ASME code of design considering combined bending, torsion and axial load conditions and, suitable key with shearing and crushing load considerations.

	CO 3:  
	Choose suitable bolt sizes to take normal, shearing and eccentric loads and power screws of suitable dimension to take up applied load.

	CO 4:  
	Specify spring dimensions under the action of steady, fluctuating and impact loads considering elastic nature of material.

	CO 5:  
	Select suitable module for gear tooth with the calculation based on Lewis equation and bearings to transmit power under various loads.

	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 Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	1. 
	Introduction: Materials and their properties 
	CO1

	2. 
	Ductile and brittle fracture, Strain energy,
	CO1

	3. 
	Resilience, Toughness, Hardness, 
	CO1

	4. 
	Resilience, Toughness, Hardness, Creep, 
	CO1

	5. 
	Hertz contact stresses, Material specification. 
	CO1

	6. (T1)
	Strength concepts - Principal stresses, Theories of failure, Numericals
	CO1

	7. (T2)
	Factor of safety, Strength under combined axial, bending & torsional loads, Stress concentration. Numericals
	CO1

	8. 
	Fatigue: S-N diagram, Low cycle and high cycle fatigue, 
	CO1

	9. 
	Endurance limit, Variables affecting fatigue strength, 
	CO1

	10. 
	Fluctuating stresses Goodman & Soderberg equations,
	CO1

	11. (T3)
	Modified Goodman diagram, Numericals
	CO1

	12. (T4)
	 Stresses due to combined loading, Numericals
	CO1

	13. 
	Shafts and Keys: ASME code for design of transmission shafts
	CO2

	14. 
	Mises Hencky theory for transmission shafting
	CO2

	15. (T5)
	 Stress concentration,Numericals.
	CO2

	16. 
	Design of shafts subjected to bending in two planes in addition to axial loads
	CO2

	17. (T6)
	Numericals
	CO2

	18. 
	Numericals
	CO2

	19. 
	Types of keys, Stress in keys, 
	CO2

	20. 
	Design of square, rectangular keys
	CO2

	21. 
	Design of taper keys and splines
	CO2

	22. 
	Taper keys and splines
	CO2

	23. 
	Threaded fasteners: Stresses in bolts, Effect of initial tension
	CO3

	24. 
	Stresses in bolts, Effect of initial tension, 
	CO3

	25. 
	Bolts subjected to various eccentric loading conditions. 
	CO3

	26. 
	Power screws: Stresses in power screw
	CO3

	27. 
	 Efficiency of power screw
	CO3

	28. 
	 Force & torque requirement to lift load in power screw jack
	CO3

	29. 
	Springs: Types of springs, Helical coil springs (compression or extension springs of round/square/ rectangular wires)
	CO4

	30. 
	Spring materials, Stress & deflection of springs subjected to steady, Fluctuating & impact loads
	CO4

	31. (T7)
	Numericals
	CO4

	32. 
	Energy stored in springs, Critical frequency, Concentric springs.
	CO4

	33. (T8)
	Energy stored in springs, Numericals
	CO4

	34. (T9)
	Critical frequency, Concentric springs.-Numericals
	CO4

	35. 
	Spur and Helical Gears 
Spur Gears: Nomenclature, Stresses in gear teeth, involute gears, 
	CO5

	36. 
	Lewis equation for beam strength of tooth, form factor & velocity factor. Design for static, dynamic and wear load
	CO5

	37. (T10)
	Numericals
	CO5

	38. 
	Numericals
	CO5

	39. 
	Helical gears: Nomenclature, Stresses in gear teeth, involute gears
	CO5

	40. 
	Lewis equation for beam strength of tooth, form factor & velocity factor. Design for static, dynamic and wear load
	CO5

	41. ((T11)
	Numericals
	CO5

	42. 
	Numericals
	CO5

	43. 
	Bearings: Construction, application, design
	CO5

	44. 
	Merits and demerits of journal bearings
	CO5

	45. 
	Rolling Contact Bearing - types, capacity of bearings
	CO5

	46. 
	Equivalent bearing load and bearing selection
	CO5

	47. (T12)
	Numericals
	CO5

	48. 
	Numericals
	CO5

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	48
	100

	Seminar
	-
	-

	Small Group Discussion (SGD)
	-
	-

	Self-directed learning (SDL)
	-
	-

	Problem Based Learning (PBL)
	-
	-

	Case Based Learning (CBL)
	-
	-

	Clinic
	-
	-

	Practical
	-
	-

	Revision
	-
	-

	Assessment
	06
	-

	TOTAL
	54
	100

	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
	Two assignments/semester
Before Ist sessional and IInd Sessionals
	Two Sessionals/semester Make-up Test
20 marks each
	--

	Topics covered
	L1-L24-I- Assignment+L25-L48- II-Assignment
	IstTest-I L1-20
2nd Test- L21-L40
Make-up test- 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

	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. Hamrock B. J., Jacobson B.O. and Schmid S. R., “Fundamentals of Machine Elements”, Mc Graw Hill Inc., New York, 1999.
2. Shigley J. E. and Mischke C. R., “Mechanical Engineering Design” , 5/e, McGraw Hill Inc, New York, 2004. Lakhtin Yu., Engineering physical metallurgy and heat treatment, MIR Publishers, 1985.   
3. Bhandari V. B., Design of Machine Elements, 2/e, Tata McGraw-Hill Publishing Company Limited, New Delhi, 2007. 149 Raghavan V, Material Science and Engineering, (4e), Prentice Hall of India, 1989.    
4. Norton RL.,”Machine Design-An Integrated Approach”, 3/e, John Wiley and Sons , Inc, New York, 2000
5. Juvenile RC and Marshek KM.,” Fundamentals of Machine Component Design”, 3/e, John Wiley and Sons, Inc, New York, 2000
6. Maleev and Hartman , “ Machine Design” 5/e(Revised and Edited by Drop Grover), CBS Publishers, New Delhi, 1999
7. Mahadevan K and Balaveera Reddy K.,”Machine Design Data Hand Book”,4/e, CBS Publishers and Distributors, New Delhi, 1987.






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

	Course Title:    
	Internal Combustion Engines

	Course Code:  IME 243
	Course Coordinator: Prof.George Varghese

	Academic Year:  2019- 2020
	Semester:  IV

	No of Credits:    03
	Prerequisites:   Thermodynamics, Fluid Mechanics

	Synopsis:
	The course covers a broad spectrum of basic IC engine topics briefly. This includes classification of IC engine components, understanding the working of every component. It also includes application of basic principles and working of processes covered in thermodynamics and fluid mechanics. The appropriate use of petrol and diesel engines is of major focus. The emission characteristics of engines and the control of emission components by various methods is also covered briefly. The course also covers the modern advancements in IC engines like the stratified engine, wankel engine, fuel injection systems and exhaust gas recirculation system.


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


	CO 1:  
	Understand the working principle of internal combustion engines and the effects of working substances on its behaviour.

	CO 2:  
	Evaluation of required air to fuel ratio based on analysis of exhaust gases and composition of fuel and understand the process of combustion in SI and CI engines and controlling parameters for efficient energy conversion processes.

	CO 3:  
	Differentiate the effect of various combustion chambers on engine combustion.

	CO 4:  
	Summarize  the developments in modern IC engines.

	CO 5:  
	Identify the causes for pollution and remedial measures to control it.

	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 Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	1
	Introduction to IC engines, Thermodynamics of IC engines
	CO1

	2
	Classification of IC engine, Idealized cycles and Process -  Otto, Diesel cycles
	CO1

	3
	Dual Cycle. Comparison of air-standard cycle,
	CO1

	4
	Fuel air cycles and actual cycles, Sterling cycle,
	CO1

	5
	Fundamentals of combustion 
Introduction to combustion, Modes of combustion,
	CO2

	6
	Stoichiometry, Heat of formation, Adiabatic flame temperature,
	CO2

	7
	Chemical equilibrium, Ignition limits, Simple numerical,
	CO2

	8
	Simple numerical
	CO2

	9
	Combustion in SI and CI Engines 
Combustion in SI engines- Stages of combustion,
	CO3

	10
	Factors affecting the different stages of combustion,
	CO3

	11
	Rate of pressure rise, Normal and abnormal combustion and Combustion Knock,
	CO3

	12
	Design and operational factors for control of knock,
	CO3

	13
	Combustion chamber design for SI engines,
	CO3

	14
	Combustion Phenomenon in CI engines - Stages of combustion,
	CO3

	15
	Delay period physical and chemical delay period,
	CO3

	16
	Abnormal combustion in CI engines - Diesel knock,
	CO3

	17
	Factors affecting delay period,
	CO3

	18
	Control of diesel knock,
	CO3

	19
	Different combustion chamber designs in SI engines,
	CO4

	20
	Different combustion chamber designs in DI engines,
	CO4

	21
	Different combustion chamber designs in IDI combustion chambers,
	CO4

	22
	Rotary (Wankel engine) combustion engine,
	CO4

	23
	Electronic injection systems in SI engines, Multi point fuel injection (MPFI) engines and Throttle body injection,
	CO4

	24
	Common Rail Direct Injection (CRDI) engines, Comparison of fuel injection systems, 
	CO4

	25
	Dual fuel engines - Working principle,
	CO4

	26
	Combustion in dual fuel engines, , Factors affecting dual fuel combustion,
	CO5

	27
	Stratified charge engines,
	CO5

	28
	Engine pollutant formation and control: Introduction to pollution, Nitrogen
Oxides
	CO5

	29
	Kinetics of NOX formation in SI engine and CI engine
	CO5

	30
	CO emission, UBHC emission, Flame quenching
	CO5

	31
	HC emission from SI and CI engines
	CO5

	32
	Particulate emissions, soot formation
	CO5

	33
	Exhaust and non-exhaust emissions: Exhaust emission control methods thermal reactors 
	CO5

	34
	Catalytic converters and particulate traps, Chemical methods like ammonia injection
	CO5

	35
	EGR technique, Control of Non- exhaust emissions
	CO5

	36
	Non- exhaust emissions evaporative emissions and crank case emissions
	CO5

	
	
	

	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)
	--
	--

	Case Based Learning (CBL)
	--
	--

	Clinic
	--
	--

	Practical
	--
	--

	Revision
	02
	08

	Assessment
	06
	--

	TOTAL
	44
	80

	

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	10 hours
	2
	3

	Weightage
	10%
	40%
	50%

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

	Pattern
	Descriptive/Sketching
	Descriptive/Sketching
	Descriptive/Sketching

	Schedule
	Once before first and second sessional
	Twice
	Once

	Topics covered
	1-L1- L20
2-L21-36
	Test 1-L1-  L14
Test 2- L15- L 31
Makeup-L25-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
	

	Sessional Test 3 (make-up)
	
	
	
	X
	X

	Quiz
	
	
	
	
	

	Assignment/Presentation
	X
	X
	X
	X
	X

	End Semester Examination
	X
	X
	X
	X
	X

	 
	
	
	
	
	

	Feedback Process
	· Mid-Semester feedback

	References
	   
1. John B. Heywood, Introduction to Internal Combustion Engines, Tata McGraw Hill Education Private Limited, New Delhi, 2011.   
2. Nash W.A (1995) “Theory and problems in Strength of Materials”, Schaum Outline Series, McGraw-Hill Book Co, New York    
3. Ryder G.H (2002) “Strength of Materials”, Macmillan India Ltd., Third Edition 
4. Ray Hulse, Keith Sherwin & Jack Cain (2004) “Solid Mechanics”, Palgrave ANE Books 
5. Singh D.K (2002) “Mechanics of Solids” Pearson Education 
6. Timoshenko S (1997) “Elements of Strength of Materials”, Tata McGraw-Hill, New Delhi




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

	Course Title:    
	Metrology and Measurements 

	Course Code: IME 244
	Course Co ordinator: Prof.Rajaram Hande

	Academic Year:  2019-20
	Semester:   IV

	No of Credits:    4
	Prerequisites:   Basic Mechanical Engineering

	Synopsis:
	The covers the fundamental concepts of measurement techniques and systems which includes the basics of transducers and the measurement of pressure, force, temperature, strain and torque. Also covers the basic concept of engineering standards, limits, fits and tolerances, for ensuring interchangeability of machine components are then discussed. This is followed by the metrology of form errors, screw threads and surface finish are discussed.

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

	CO 1:  
	Understand the concept and static characteristics of generalized measurement systems.

	CO 2:  
	Comprehend on the concept of pressure, temperature   and strain measuring instrument.

	CO 3:  
	Illustrate the concept of force, torque and power measurement.

	CO 4:  
	Interpret limits, fits and tolerances and identify the uses of plug and ring gauges

	CO 5:  
	Explore various methods of measurement of roughness, squareness and flatness and thread parameters

	

	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
	

	CO 3
	X
	X
	
	
	
	
	
	
	X
	
	X
	

	CO 4
	X
	X
	
	X
	
	
	
	
	X
	
	X
	

	CO 5
	X
	X
	
	X
	
	
	
	
	X
	
	X
	

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	1. 
	Introduction to the subject, course plan, course outcome and assessment plan., Methods of Measurement 
	CO1

	2. 
	Generalized Measurement System & its elements, Static Characteristics of Instruments & measurement systems.  
	



	CO1

	3. 
	Accuracy, Precision, Sensitivity, Reproducibility, Repeatability, Linearity, Hysteresis. Threshold, Dead zone, Resolution. Errors in Measurement.
	CO1

	4. (T1)
	Mini Project
	

	5. 
	Measurement of pressure: Definition of Pressure. List of instruments used to measure pressure
	CO1

	6. 
	Methods of pressure measurement - Elastic pressure element
	CO2

	7. 
	Bourdon Tube, Bellows, Diaphragm
	CO2

	8. (T2)
	Mini Project
	

	9. 
	McLeod Gauge and Bridgman gauge, Related problems
	CO2

	10. 
	Measurement of temperature: Methods of temperature measurement Pressure thermometer, 
	CO2

	11. 
	Electrical Resistance thermometer, Thermocouples, 
	CO2

	12. (T3)
	Mini Project
	

	13. 
	Pyrometer (Disappearing filament type optical pyrometer) & Problems, Bimetallic thermometer.
	CO2

	14. 
	Measurement of strain: Types of electrical resistance strain gauges, 
	CO2

	15. 
	Theory of operation of wire wound strain gauge, Gauge Factor
	CO2

	16. (T4)
	Mini Project
	

	17. 
	Strain gauge bridge circuit, Calibration Circuit, Temperature compensation, 
	CO2

	18. 
	Strain measurement on static and rotary shaft, Orientation of strain gauges. 
	CO2

	19. 
	Simple problems related to measurement of strain using strain gauge
	CO2

	20. (T5)
	Mini Project
	

	21. 
	Measurement of force, torque and shaft power
	CO3

	22. 
	Measurement of Force - Hydraulic & Pneumatic load cells, Proving ring, Strain gauge load cell & related problems. 
	CO3

	23. 
	Methods of Torque & Shaft power - Cradled dynamometer, Torque Meter, Band Brake dynamometer, Water Brake dynamometer
	CO3

	24. (T6)
	Mini Project
	

	25. 
	Limits, Fits and Tolerances: Terminology (as per Indian Standards IS 919), 
	CO4

	26. 
	Grades of Tolerances, Letter symbols for tolerances, Fits – definition, Types of fits – Clearance, Interference and Transition. 
	CO4

	27. 
	Simple numerical on limits and fit
	CO4

	28. (T7)
	Mini Project
	

	29. 
	Gauges: Taylor’s principle for design of gauges – Statements and planation, 
	CO4

	30. 
	Gauge Maker’s tolerance – as per 3rd system (present British standards), 
	CO4

	31. 
	Numerical on design of gauges (complete shaft and hole pair) , Types of gauges – Plug gauge, Ring gauge, Taper plug gauge, Taper Ring gauge and slip gauges
	CO4

	32. (T8)
	Mini Project
	

	33. 
	Measurement of form errors: Straightness measurement– using straight edge. 
	CO5

	34. 
	Autocollimator
	CO5

	35. 
	Squareness measurement – Engineer’s Square tester, Optical Square. 
	CO5

	36. (T9)
	Mini Project
	

	37. 
	Simple numerical on Straightness, Flatness and Squareness measurement
	CO5

	38. 
	Surface texture measurement: Definitions - I, II, III, IV order (including their causes), 
	CO5

	39. 
	Roughness and Waviness, Lays, Indian standards symbols for Roughness, 
	CO5

	40. (T10)
	Mini Project
	

	41. 
	Analysis of traces – Ra, Rz, Rt, Rq, Sampling length, hrms and Centerline Average (CLA), 
	CO5

	42. 
	Simple numerical on surface roughness
	CO5

	43. 
	Screw threads: Definitions of elements of external screw threads, 
	CO5

	44. (T11)
	Mini Project
	

	45. 
	Pitch error in threads: Progressive and Periodic
	CO5

	46. 
	Effective diameter using screw thread micrometer, two wire and three wire methods, Best size wire, Simple numerical
	CO5

	47. 
	Best size wire, Simple numerical
	CO5

	48. (T12)
	Mini Project
	

	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
	-
	05

	Revision
	03
	-

	Assessment
	02
	-

	TOTAL
	53
	101

	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; 
	Remembering; Understanding; Applying
	Understanding; Applying; Analysing; Evaluating, Creating

	Pattern
	Descriptive
	Descriptive
	Descriptive

	Schedule
	Before Ist sessional and before IInd Sessional
	Two Sessionals/semester+Make-up Test
20 marks each
	

	Topics covered
	L1-L24-50%-Ist Assignment+L26-L48-50% IInd Assignment
	IstTest-L1-L18
2nd Test-L18-L35.
Make Up Test-L36-L48
	Full syllabus (L1-L48) 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
	X
	
	

	Sessional Test 2
	
	
	X
	X
	

	Sessional Test 3 (make-up)
	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. Beckwith Thomas G., Mechanical Measurements, Pearson Education, Delhi, 2003. 
2. Jain R.K., Engineering Metrology, Khanna Publishers, New Delhi, 1997. 
3. Sawhney A.K., Mechanical Measurement & Instrumentation, Dhanpat Rai & Co, New Delhi, 2002. 
4. Nakra B.C. and Chaudry K.K., Instrumentation, Measurement & Analysis, Tata McGraw Hill, New Delhi, 2002. 
5. Gupta I. C., Engineering Metrology, Dhanpat Rai Publications, New Delhi, 1997. 
6. ASTME, Handbook of Engineering Metrology, Prentice Hall of India, New Delhi, 1972 
7. Raghavendra N.V. and Krishnamurthy L., Engineering Metrology and Measurements, Paul DeGarmo E., Black J. T. and Ronald Kohser A, Materials and Process in Manufacturing, John Wiley and Sons, Delhi, 2004.





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

	Course Title:    
	Fluid Mechanics Laboratory

	Course Code: IME 245
	Course Coordinator:  Dr. Raghavendra Kamath C

	Academic Year:  2019-20
	Semester:   IV

	No of Credits:    1
	Prerequisites:   Fluid Mechanics

	Synopsis:
	Practical understanding related to usage of various equipment and machinery for measurement of fluid flow, calibration of device and to be able to conduct performance test is very essential. In that regard, following list of experiments included in the course. Measurement of flow using Venturimeter, Orifice meter. Calibration of V notch, Rectangular notch and Orifice. Measurement of force due to impact of jet on vanes, Determination of friction factor of pipes, Performance test on single stage and two stage Centrifugal pump, Reciprocating pump, Gear pump, Impulse turbine and Impulse - reaction turbine.

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

	CO 1:  
	Determine the coefficient of discharge for Venturimeter, Orifice meter, orifice, V-notch and Rectangular notch.
	CO 2:  
	Determine the friction factor in a pipe.
	CO 3:  
	Determine the coefficient of impact of jet for different types of vanes.
	CO 4:  
	Determine the efficiency of centrifugal pumps, reciprocating pump, gear pump and its significance on performance of pumps.
	CO 5:  
	Determine the efficiency and unit quantities of impulse and reaction turbine and analyze their performance.
	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
	

	CO 3
	X
	
	
	
	X
	
	
	
	
	X
	X
	

	CO 4
	X
	
	
	
	X
	
	
	
	
	X
	X
	

	CO 5
	X
	
	
	
	X
	
	
	
	
	X
	X
	

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L1
	Measurement of flow using Venturimeter	CO1
	L2
	Measurement of flow using Orifice meter	CO1
	L3
	Calibration of V notch and Rectangular notch	CO1
	L4
	Calibration of Orifice	CO1
	L5
	Determination of friction factor of pipes	CO2
	L6
	Measurement of force due to impact of jet on vanes	CO3
	L7
	Performance test on Gear pump	CO4
	L8
	Performance test on Reciprocating pump	CO4
	L9
	Performance test on single stage Centrifugal pump	CO4
	L10
	Performance test on two stage Centrifugal pump	CO4
	L11
	Performance test on Impulse - reaction turbine(Francis Turbine)	CO5
	L12
	Performance test on Impulse turbine(Pelton Wheel)	CO5
	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
	36
	72

	Revision
	
	

	Assessment
	03
	

	TOTAL
	39
	72

	Assessment Methods:

	Formative:
	Summative:

	Assignments
	Sessional Tests

	
	End semester examination  

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	-
	-
	03 Hours

	Weightage
	-
	-
	-

	Typology of Questions
	
	
	Remembering; Understanding; Applying 

	Pattern
	-
	-
	Descriptive , Conduction and Viva

	Schedule
	
	
	At the end of the semester-Decided by the faculty

	Topics covered
	
	---
	Complete Syllabus(L1-L12)
End semester Exam for 40 Marks-Comprising 35 marks (25 Marks for Major experiment and 10 marks for minor experiment) and 5 marks for Viva


	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/Lab work
	X
	X
	X
	X
	X

	End Semester Examination
	
	
	
	
	

	Laboratory examination
	X
	X
	X
	X
	X

	Feedback Process
	· Mid-Semester feedback

	References
	
1. Jagadishlal, Fluid Mechanics and Hydraulic Machines, Metropolitan Book Co. Pvt. Ltd New Delhi, 1995.
2. Bansal R K., Fluid Mechanics and Hydraulic Machines, Laxmi Publication, New Delhi, 2006.




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

	Course Title: 
	Workshop Practice  

	Course Code: IME 246
	Course Coordinator: Dr. Jayashree P.K

	Academic Year:  2019-20
	Semester:   IV

	No of Credits:    1
	Prerequisites: Basic Mechanical Engineering,  Manufacturing Process Engineering 

	Synopsis:
	With the basic knowledge of lathe, milling machine, grinding machine, shaper various operations on these machines are performed to produce models with the given dimension. Considering the fabrication techniques for joining metals, welding is carried out to produce lap and butt weld joints. A course involving the computer numerical control programmes for different part production is included for the study.


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

	CO 1:  
	Perform various operations on a lathe machine as per the given part drawing according to given dimension. 

	CO 2:  
	Perform  appropriate  milling operations on a milling machine as per the part drawing.

	CO 3:  
	Carryout welding process to form the different  types of joints.

	CO 4:  
	Carryout appropriate shaping operations on a shaper as per the dimension for the given part drawing.

	CO 5:  
	Operate surface grinding machine to reduce thickness as per the given part drawing & explain working of cylindrical grinding techniques.

	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
	X
	

	CO 3
	X
	X
	
	
	X
	
	
	
	X
	X
	X
	

	CO 4
	X
	X
	
	
	X
	
	
	
	X
	X
	X
	

	CO 5
	X
	X
	
	
	X
	
	
	
	X
	X
	X
	

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L1
	Introduction to lathe 
	CO1

	L2
	Lathe explanation and calculation
	CO1

	L3
	Taper turning model  on lathe 
	CO1

	L4
	Spur gear model on universal milling machine 
	CO2

	L5
	Welding introduction ,welding demonstration and practice
	CO3

	L6
	Welding of lap and butt joint
	CO3

	L7
	Shaping model
	CO4

	L8
	Surface Grinding model
	CO5

	L9
	CNC Turning model
	CO6

	L10
	CNC VMC machining model
	CO6

	L11
	Arrears work
	

	L12
	END SEM EXAM
	

	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
	36
	36

	Revision
	
	

	Assessment
	06
	

	TOTAL
	42
	36

	Assessment Methods:

	Formative:
	Summative:

	
	Sessional Tests

	
	End semester examination

	
	

	Assessment Plan:

	Components
	Class Work Models
	Sessional Tests
	End-semester Lab examination

	Duration
	3 hours
	--
	3hrs

	Weightage
	50%
	--
	50%

	Typology of Questions
	
	
	Remembering; Understanding; Applying

	Pattern
	
	
	End semester Exam for 40 marks-Comprising of 30 marks (20 marks Major experiment and 10 marks minor experiment) and 10 marks for Viva


	Schedule
	
	
	Decided by the faculty

	Topics covered
	
	
	L1-L11-Complete Syllabus


	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
	
	
	
	
	

	Assignment/Presentation
	
	
	
	
	

	End Semester Examination
	
	
	
	
	

	Laboratory examination
	X
	X
	X
	X
	X

	Feedback Process
	· Mid-Semester feedback

	References
	1. Rajput R. K., A Text book of Manufacturing Technology, Laxmi Publications Private Limited, 2011.   
2. Khanna O.P., A text book of Production Technology, Dhanpat Rai Publications, 2011.
3. Rao P. N., Manufacturing Technology, Tata McGraw-Hill Publishing Company Limited, New Delhi, 2006
4. CNC Programming Techniques,Peter Smid. Industrial Press, Inc. 2005





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

	Course Title:    
	Thermal Engineering Laboratory

	Course Code: IME 247
	Course Coordinator: Prof. George Verghese

	Academic Year:  2019-20
	Semester:   IV

	No of Credits:    1
	Prerequisites: Thermal Engineering ,Basic Mechanical Engineering

	Synopsis:
	In this laboratory, students will have the opportunity to study the properties of lubricating oil like viscosity, flash point and fire point. In addition, students learn the methods of finding calorific value of various fuels used in IC engine which helps in finding out thermal efficiency. The students also know working principle of IC engines (both SI and CI engines), performance characteristics in terms of heat balancing, economical speed variations, and influence of air fuel ratio on the engine. Having reinforced with the theory from classrooms students perform tests, analyse the subsequent data and present the results in a professionally prepared report/Manual.

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

	CO 1:  
	Determine required properties lubricating oils like viscosity, flash point and Fire points.

	CO 2:  
	Estimate the calorific value of given fuel. 

	CO 3:  
	Determine the dryness fraction of steam.

	CO 4:  
	Conduct performance test on various engines and air compressor and obtain the performance characteristics.

	CO 5:  
	Obtain performance characteristics of refrigeration plant and Air conditioning plant.

	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
	
	
	
	
	
	
	
	

	CO 3
	X
	X
	X
	X
	
	
	
	
	
	
	
	

	CO 4
	X
	X
	X
	X
	
	
	
	
	
	
	
	

	CO 5
	X
	X
	X
	X
	
	
	
	
	
	
	
	

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	1. 
	Determination of viscosity of oil using viscometers
	CO1

	2. 
	Determination of flash and fire point of oil using open cup and closed cup apparatus
	CO1

	3. 
	Determination of lower calorific value of gaseous fuel using Boy’s Gas Calorimeter
	CO2

	4. 
	Determination of dryness fraction of steam using separating and throttling calorimeter
	CO3

	5. 
	Performance test on single cylinder, low speed, 4 stroke, vertical diesel engine
	CO4

	6. 
	Performance test on single cylinder, low speed, 4 stroke, vertical petrol engine
	CO4

	7. 
	Measurement of area using Planimeter
	CO4

	8. 
	Performance test on two stage Air Compressor
	CO4

	9. 
	Performance test on rotary Air Blower
	CO4

	10. 
	Performance test on MPFI engine
	CO4

	11. 
	Morse test on a multi cylinder petrol engine
	CO4

	12. 
	Performance test on Refrigeration plant and Air Conditioning plant
	CO5

	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
	36
	72

	Revision
	-
	-

	Assessment
	06
	-

	TOTAL
	42
	72

	Assessment Methods:

	Formative:
	Summative:

	
	End semester examination

	
	

	
	

	Assessment Plan:

	Components
	Assignments/Lab work
	Sessional Tests
	End-semester examination

	Duration
	3 hours
	-
	3 hours

	Weightage
	50%
	-
	50%

	Typology of Questions
	--
	--
	--

	Pattern
	Descriptive/Numerical/Experimental
	--
	Descriptive/Numerical/Experimental

	Schedule
	Weekly
	--
	During Last 15 days of the semester

	Topics covered
	Full Syllabus-L1-L12
	--
	Full syllabus(L1-L12) comprising 2 questions one major(30 marks) and one minor experiments(10 marks). Viva for 10 marks

	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/Lab work
	X
	X
	X
	X
	X

	End Semester Examination
	
	
	
	
	

	Laboratory examination
	X
	X
	X
	X
	X

	Feedback Process
	· Mid-Semester feedback

	References
	1.Ganeshan V., Internal Combustion Engines (3e), Tata McGraw Hill, Education Private Limited New Delhi, 2007. 
2.Mathur M. L. and Sharma R. P., Course in Internal Combustion Engines, Dhanpath Raj Publishers, New Delhi, 2001.





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
	IME 123
	Strength of Materials
	4
	CO1 to CO5
	CO1 to CO5
	
	
	CO5
	
	
	
	
	
	
	

	14
	
IMA 231
	
Mathematics-III
	4
	CO1 to CO5
	CO1 CO2
	
	
	
	
	
	
	
	
	
	CO5

	15
	
IME 231
	
Thermal Engineering
	4
	CO1 to CO5
	CO3
CO4
	
	CO4
	
	
	
	
	
	
	CO5
	CO5

	16
	
IME 232
	
Manufacturing Process Engg.
	4
	CO1
	CO2
	CO2
CO3
CO4
	CO3
CO4
	
	
	
	
	
	
	CO3
CO4
CO5
	

	17
	
IME 233
	
Material Science & Metallurgy
	3
	CO1
	CO2
	CO2
CO3
CO4
	CO3
CO4
	
	
	
	
	
	
	CO3
CO4
CO5
	

	18
	
IME 234
	
Fluid Mechanics
	3
	CO1 to CO5
	CO1 to CO5
	
	CO1 to CO5
	CO1 to CO5
	
	
	
	
	
	
	

	19
	
IME 235
	
Automobile Engineering
	3
	CO1 to CO5
	CO3 to CO5
	CO2
	
	
	
	
	
	
	
	
	

	20
	
IME 236
	
Computer Aided Mechanical Drawing
	2
	CO1 to CO5
	CO1 to CO5
	CO1 to CO5
	
	CO1 to CO5
	
	
	
	CO1 to CO5
	
	CO1 to CO5
	

	21
	
IME 237
	
Strength of Materials Lab
	1
	CO1 to CO3
	CO1 to CO3
	
	CO1 to CO3
	
	
	
	
	
	
	
	

	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
	
IME 241
	
Theory of Machines
	4
	CO1 to CO5
	CO1 to CO5
	
	
	CO1 to CO3
	
	
	
	
	
	
	

	24
	
IME 242
	
Design of Machine Elements
	4
	CO1 to CO5
	CO1 to CO5
	CO1 to CO5
	
	
	
	
	
	
	
	
	

	25
	
IME 243
	Internal Combustion Engines
	3
	CO1 to CO5
	
	
	CO1 to CO5
	CO1 to CO5
	
	
	
	
	
	
	

	26
	
IME 244
	
Metrology & Measurements
	4
	CO1 to CO5
	CO1 to CO5
	
	CO4
CO5
	
	
	
	
	CO1 to CO5
	
	CO1 to CO5
	

	27
	
IME 245
	
Fluid Mechanics Lab.
	1
	CO1 to CO5
	
	
	
	CO1 to CO5
	
	
	
	
	CO1 to CO5
	CO1 to CO5
	

	28
	
IME 246
	
Workshop Practice
	1
	CO1 to CO5
	CO1 to CO5
	
	
	CO1 to CO5
	
	
	
	CO1
To CO5
	CO1 to CO5
	CO1 to CO5
	

	29
	
IME 247
	
Thermal Engineering Lab.
	1
	CO1 to CO5
	CO1 to CO5
	CO1 to CO5
	CO1 to CO5
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