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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. (CIVIL)
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

	ICE 121
	BUILDING SCIENCE AND TECH.
	3–1-0–4

	ICE 122
	MECHANICS OF STRUCTURES
	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

	ICE 231
	BASIC REINFORCED CONCRETE DESIGN
	3-1-0-4

	ICE 232
	FLUID MECHANICS 
	3-1-0-4

	ICE 233
	GEOTECHNICAL ENGG.
	3-1-0-4

	ICE 234
	 SURVEYING
	3-1-0-4

	ICE 235
	SURVEYING PRACTICE
	0-0-3-1

	ICE 236
	MATERIAL TESTING LABORATORY
	0-0-6-2

	
	
	15-5-9-23



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

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

	ICE 241
	HIGHWAY ENGG.
	3-1-0-4

	ICE 242
	BUILDING DESIGN AND DRAWING
	0-0-3-1

	ICE 243
	WATER SUPPLY ENGG.
	4-0-0-4

	ICE 244
	BASIC STRUCTURAL STEEL DESIGN
	3-1-0-4

	ICE 245
	ANALYSIS OF INDETERMINATE STRUCTURES
	3-1-0-4

	ICE 246
	FLUID MECHANICS LABORATORY
	0-0-6-2

	
	
	16-4-9-23




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

	Course Title:    
	A course on Psychology for Engineers

	Course Code: HIS 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

	Quizzes
	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: First year, Semester 2  

	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.




	Name of the Program:     
	BSc (Applied Sciences)

	Course Title:    
	Building Science and Technology

	Course Code: ICE 121 
	Course Coordinator: Ms. Bhagyashree

	Academic Year:  2018-19
	Semester:   II

	No of Credits:    04
	Prerequisites:   Nil

	Synopsis:
	
To learn Basic properties and skill of usage of Construction Materials-Stones, Bricks, Cement, Sand, Lime, Timber, Paints, Flooring materials, necessity of Alternative Concretes etc

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

	CO 1:  
	To Understand Basic properties and skill of usage of Construction Materials-Stones, Bricks, Cement, Sand, Lime, Timber, Paints, Flooring materials etc.

	CO 2:  
	To Understand Ingredients, proportions, standard specifications for testing properties and performance of Composite Materials and their usage in Construction- Cement, Concrete.

	CO 3:  
	To Understand forms and standard usage methods of Shorings, Form works and Underpinnings.

	CO 4:  
	To Understand standard types and construction practices of structural components-Shallow Foundations, Walls, Roofs, Wall and Floor finishes.

	CO 5:  
	To Understand necessity of Alternative Concretes.

	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

	L1
	Introduction to the subject
	CO1

	L2
	Cement- Types and composition
	CO1

	L3
	Cement Properties and uses
	CO1

	L4
	Tests on Cement ,Field Tests and Test as per IS – 4031
	CO2

	L5
	Tests on Cement ,Field Tests and Test as per IS – 4031
	CO2

	L6
	Tests on aggregates and water as per IS
	CO2

	L7
	Properties of fresh concrete, Water Cement Ratio, setting time, workability
	CO1

	L8
	Manufacture of concrete: Batching, mixing, transporting, Placing compacting 
	CO1

	L9
	Fresh concrete- Mix design proportion
	CO2

	L10
	Fresh concrete- Mix design proportion
	CO2

	L11
	Tests on fresh concrete as per I S
	CO2

	L12
	Tests on fresh concrete as per I S
	CO2

	L13
	Hardened concrete- Destructive tests
	CO2

	L14
	Hardened concrete- Non-Destructive tests
	CO2

	L15
	Alternate concrete-types and applications
	CO5

	L16
	Alternate concrete-types and applications
	CO5

	L17
	Corrosion- Dry corrosion, Aqueous corrosion and Galvanic corrosion.
	CO5

	L18
	Mechanism, corrosion prevention methods
	CO5

	L19
	Introduction, bricks- chemical composition, classification and applications, Tests on bricks as per  IS 3495 (Part I to IV)
	CO1

	L20
	Brick work construction- Definitions, Different bonds in construction.
	CO4

	L21
	Brick work construction- Definitions, Different bonds in construction.
	CO4

	L22
	Coursed rubble and ashlar stone masonry, Joints in masonry.
	CO4

	L23
	Tiles- Introduction, classification, characteristics and uses -roof and floor tiles
	CO1

	L24
	Tiles- tests & characteristics and uses 
	CO2

	L25
	Lime – Types, properties and uses.
	CO1

	L26
	Timber – Introduction, Mechanical properties
	CO1

	L27
	Seasoning- Objective, Methods of Seasoning, Natural and artificial seasoning
	CO1

	L28
	Defects in timber-Classification, Plywood-Properties and uses 
	CO1

	L29
	Tar, bitumen and Asphalt properties and uses
	CO1

	L30
	Tar, bitumen and Asphalt properties and uses
	CO1

	L31
	FRP, Ceramics, paints, distemper, varnishes, Ferro-cement -definitions and applications
	CO1

	L32
	Masonry elements- cement mortar and lime mortar, proportions, uses.
	CO2

	L33
	Reinforced brickwork, advantages, methods
	CO2

	L34
	Reinforced brickwork
	CO2

	L35
	Load bearing and partition walls.  
	CO1

	L36
	Hollow block construction, Rat trap masonry
	CO4

	L37
	Damp proof construction for walls and floors.
	CO4

	L38
	Masonry Arches
	CO1

	L39
	Wall plastering- Types, methods and requirements of good plaster
	CO2

	L40
	Wall plastering- Types, methods and requirements of good plaster
	CO2

	L41
	Painting- white washing, colour washing, distempering, plastic emulsion
	CO1

	L42
	Painting-  enamel and powder coating, painting of wood and metal works
	CO1

	L43
	Flooring – Granolithic, concrete, mosaic, ceramic flooring
	CO1

	L44
	Flooring -Marble, Terrazzo and synthetic material flooring- definitions.
	CO1

	L45
	Roofs- sloped roofs, lean-to roof, coupled and collared roofs- Definition and sketches
	CO3 

	L46
	Timber trusses- King post-Definition and sketches
	CO3

	L47
	Queen post trusses- Definition and sketches
	CO3

	L48
	Shoring, underpinning and scaffolding. Definitions and methods.
	CO3

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	48
	60

	Seminar
	2
	2

	Small Group Discussion (SGD)
	3
	3

	Self-directed learning (SDL)
	5
	10

	Problem Based Learning (PBL)
	0
	0

	Case Based Learning (CBL)
	0
	0

	Clinic
	-
	-

	Practical
	-
	-

	Revision
	1
	4

	Assessment
	2
	6

	TOTAL
	61
	85

	Assessment Methods:

	Formative:
	Summative:

	Assignments
	Sessional Tests

	
	End semester examination

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	2 Hours
	3 Hours
	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 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 - L20 and L21 - L40
	L1 – L44
	L1 – L47

	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

	Quiz
	-
	-
	-
	-
	-

	Assignment/Presentation
	x
	x
	
	x
	x

	End Semester Examination
	x
	x
	x
	x
	x

	Laboratory examination
	-
	-
	-
	-
	-

	Feedback Process
	· Mid-Semester feedback

	References
	1. Neville A. M, (1989), "Properties of Concrete", McGraw Hill- Singapore.
2. Shetty M.S., (2006), "Concrete Technology", S. Chand and Co., New Delhi. “National Building Code”, (1988), BIS, New Delhi. 
3. SP:62 (S&T) :1997 Handbook on Building Construction Practices.
4. Punmia B.C, (2003), "Building Construction", Lakshmi Publications, New Delhi.
5. ITTI, (2003), “Engineering Materials”, Tata McGraw – Hill Publishing Co., Ltd., New Delhi.
6. Mohan Rai and Jai Singh M.P, (1986) "Advances in Building Material and Construction" CBRI Publications, Roorkee.



	Name of the Program:     
	BSc ( Applied sciences) 

	Course Title:    
	Mechanics of Structures

	Course Code: ICE 122 
	Course Coordinator: Abhimanyu U

	Academic Year:  2019-20
	Semester:   II

	No of Credits:    4
	Prerequisites:   Knowledge of Engineering Mechanics

	Synopsis:
	
The course is designed to make the students understand the behaviour of civil engineering structures by determining various forces and their effects on structures in terms of stresses and deflections, thereby equipping the students for further courses on design of structures and enabling them to appreciate the mechanics and attributes behind well-engineered structural design.  


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

	CO 1:  
	Determine forces in determinate trusses using method of joints and method of sections. 

	CO 2:  
	Calculate Bending Moments and Shear Forces in determinate beams, draw BMD and SFD, and determine stresses developed due to them. 

	CO 3:  
	Analyse the shafts subjected to torsion, estimate power transmitted through shafts, solve problems of stresses in inclined plane, and estimate principal stresses developed in 2D plane.   

	CO 4:  
	Analyse members subjected to compression, determinate arches and cables.

	CO 5:  
	Determine deflections in determinate trusses and beams using various energy methods and Macaulay’s method. 

	Mapping of COs to POs

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

	CO 1
	x
	
	
	
	
	
	
	
	
	
	
	X

	CO 2
	X
	
	
	
	
	
	
	
	
	x
	
	X

	CO 3
	X
	
	x
	x
	
	
	
	
	
	
	
	X

	CO 4
	X
	
	
	
	
	
	
	
	
	
	
	X

	CO 5
	X
	
	
	
	
	
	
	
	
	
	
	x

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L1
	INTRODUCTION
	CO1

	L2
	Analysis of Determinate trusses
	CO1

	L3
	Method of joints
	CO1

	T1
	Method of joints: numerical examples
	CO1

	L4
	Method of section
	CO1

	L5
	Example problems
	CO1

	L6
	Concept of bending moment and shear forces, their application
	CO2

	T2
	Example problems to draw BMD and SFD for simply supported beams
	CO2

	L7
	Example problems on BMD and SFD, over hanging beams, cantilevers
	CO2

	L8
	Examples on various types of loading, UDL, UVL, Concentrated moments
	CO2

	L9
	Examples on various types of loading. 
	CO2

	T3
	Bending stresses, simple bending equation, numerical examples
	CO2

	L10
	Determination of flexural stresses in beams of various c/s shape.
	CO2

	L11
	Determination of flexural stresses in beams of various c/s shape.
	CO2

	L12
	Shear stresses, equation for shear stress across c/s, derivation.
	CO2

	T4
	Calculation and drawing the shear stress variation across various c/s 
	CO2

	L13
	Torsion, theory, simple torsion theory.
	CO3

	L14
	Torsion in solid and hollow shafts
	CO3

	L15
	Power transmitted by shafts, numerical examples
	CO3

	T5
	Example problems
	CO3

	L16
	Stability of columns Concept of slenderness ratio, Applications
	CO4

	L17
	Euler’s formula for columns buckling, Equivalent length calculation
	CO4

	L18
	Rankine Gordon formula. Example problem
	CO4

	[bookmark: _Hlk39336223]T6
	Example problems on column buckling 
	CO4

	L19
	Stresses on inclined plane, principal stresses
	CO3

	L20
	Example problems on principal stresses
	CO3

	L21
	Example problems on principal stresses
	CO3

	T7
	Example problems on principal stresses
	CO3

	L22
	Analysis of three hinged arches, derivation of expression for horizontal thrust
	CO4

	L23
	Normal thrust and radial shear formula. 
	CO4

	L24
	Drawing BMD for arches. 
	CO4

	T8
	Numerical example. Suspension bridge example problem. 
	CO4

	L25
	Examples problem
	CO4

	L26
	Example problem
	CO4

	L27
	Strain energy, energy methods in structural analysis. Castigliano’s theorems
	CO4

	T9
	Strain energy due to axial forces, bending , shear and torsion
	CO5

	L28
	Maxwell’s reciprocal theorem, examples
	CO5

	L29
	Deflection in determinate beams and frames. 
	CO5

	L30
	Unit load method examples
	CO5

	T10
	Unit load method examples
	CO5

	L31
	Castigliano’s method examples
	CO5

	L32
	Castigliano’s method examples
	CO5

	L33
	Castigliano’s method examples
	CO5

	T11
	Macauley’s method determination for deflection in beams
	CO5

	L34
	Macauley’s method examples 
	CO5

	L35
	Macauley’s method examples
	CO5

	L36
	Macauley’s method examples
	CO5

	T12
	Macauley’s method examples
	CO5

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	48
	60

	Seminar
	
	

	Small Group Discussion (SGD)
	-
	-

	Self-directed learning (SDL)
	2
	4

	Problem Based Learning (PBL)
	3
	6

	Case Based Learning (CBL)
	-
	

	Clinic
	-
	

	Practical
	-
	

	Revision
	1
	4

	Assessment
	2
	06

	TOTAL
	56
	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
	2
	3
	3

	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 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- L21, T1-T7 and L27-L36, T9-T11
	L1-L36, T1-T11
	L1-L36, T1-T11

	Mapping of assessment with Cos:

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

	Sessional Test 1
	x
	x
	
	
	

	Sessional Test 2
	
	
	x
	x
	

	Sessional Test 3 (make-up)
	
	
	
	x
	x

	Quiz
	-
	-
	-
	-
	--

	Assignment/Presentation
	x
	x
	x
	
	X

	End Semester Examination
	x
	x
	x
	x
	X

	Laboratory examination
	
	
	
	
	

	Feedback Process
	· Mid-Semester feedback

	References
	1. Timoshenko, Strength of Materials Vol. I & Vol. II , CBS Publishers & Distributers, New Delhi 
2. James M Gere & Stephen P Timoshenko , Mechanics of Materials , CBS Publishers &Distributers, New Delhi 
3. Basavarajaiah & Mahadevappa, Strength of Materials, CBS Publishers. 
4. Reddy C.S., Basic structural analysis, Tata McGraw Hill, New Delhi. 
5. Ramamrutham & Narayanan, Strength of Materials, Dhanpat Rai




	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:     
	BSc (Applied Sciences)

	Course Title:    
	BASIC REINFORCED CONCRETE DESIGN

	Course Code: ICE 231
	Course Coordinator: Ravindranatha

	Academic Year: 2019-20 
	Semester: III

	No of Credits: 04
	Prerequisites: Mechanics of Solids

	Synopsis:
	The objective is to equip the students with basic understanding of the behaviour of reinforced concrete structures and to develop the skill to analyze and design basic concrete members.

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

	CO 1:  
	Discuss the design philosophy of reinforced concrete structures

	CO 2:  
	Describe the standard code procedures for design of reinforced concrete beams and illustrate.

	CO 3:  
	 Describe the standard code procedures for design of reinforced concrete slabs and illustrate.

	CO 4:  
	Describe the standard code procedures for design of reinforced concrete columns and footings, and illustrate

	CO 5:  
	Describe the standard code procedures to calculate crack width and deflection in beams and illustrate.

	Mapping of COs to POs

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

	CO 1
	x
	
	x
	
	
	
	
	
	
	
	
	x

	CO 2
	x
	x
	x
	
	
	
	
	x
	
	x
	
	x

	CO 3
	x
	 x
	x
	
	
	
	
	x
	
	
	
	x

	CO 4
	x
	x
	x
	
	
	
	
	x
	
	
	
	x

	CO 5
	x
	x
	x
	
	
	
	
	x
	
	
	
	

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L1
	Introduction to reinforced concrete design
	CO1

	L2
	Role of reinforcement and behavior of RCC section, cover to reinforcement ( discuss both durability and fire requirement)
	CO1

	L3
	WORKING STRESS METHOD: Straight line theory- Assumptions, determination of neutral axis for balanced section and actual section, type of beam (balanced, under and over reinforced) and its importance. (singly reinforced beam
	CO1

	L4
	Determination of stress and strain due to bending moment, singly reinforced section.
	CO1

	L5
	Determination of moment of resistance of R.C. singly reinforced section.
	CO2

	L6
	Problem related to finding neutral axis and stresses due to flexure of a singly reinforced beams
	CO2

	L7
	Problems continued
	CO2

	L8
	Introduction to doubly reinforced beam section and determination of neutral axis of a doubly reinforced concrete section
	CO2

	L9
	Determination of moment of resistance of doubly reinforced concrete section
	CO2

	L10
	Problem related to finding neutral axis and stresses due to flexure of doubly reinforced beams.
	CO2

	L11
	Problems continued
	CO2

	L12
	LIMIT STATE METHOD: Principle of limit state method.
	CO2

	L13
	Characteristic loads, Characteristic strength, partial safety factor 
Stress strain characteristics of concrete and steel.
	CO2

	L14
	Introduction to stress block for collapse
	CO2

	L15
	Limit state method of design of beam – singly reinforced rectangular beam.
	CO2

	L16
	Problem related to singly reinforced section by limit state method.
	CO2

	L17
	Problems related to singly reinforced section continued
	CO2

	L18
	Problems related to singly reinforced section continued
	CO2

	L19
	Design of rectangular  doubly reinforced beam by limit state method
	CO2

	L20
	 Problems related doubly reinforced beam continued 
	CO2

	L21
	Problem related to doubly reinforced beam continued.
	CO2

	L22
	Design for Torsion in beams and related problems.  
	CO2

	L23
	Design of T-Beams
	CO2

	L24
	Problems related to T-Beams
	CO2

	L25
	Problems related to T-Beams
	CO2

	L26
	Design of continuous beams
	CO2

	L27
	Problems related to Continuous beams
	CO2

	L28
	Problems related to Continuous beams
	CO2

	L29
	Design of One Way slabs for various boundary conditions.
	CO3

	L30
	Problems related to One way slabs 
	CO3

	L31
	Problems related to One way slabs continued 
	CO3

	L32
	Design of Two Way slabs for various boundary conditions.
	CO3

	L33
	Problems related to Two way slabs
	CO3

	L34
	Problems related to Two way slabs continued
	CO3

	L35
	Problems related to Two way slabs continued
	CO3

	L36
	Design of axially loaded and axial + uniaxial bending of columns by using SP-16 hand book
	CO4

	L37
	Problems related axially loaded column 
	CO4

	L38
	Design of column subjected to biaxial bending using SP-16 hand book
	CO4

	L39
	Problems related Uniaxial loaded column
	CO4

	L40
	Problems related bi axially loaded column
	CO4

	L41
	Problems related bi axially loaded column continued 
	CO4

	L42
	Cracked section, determination of short term and long term deflection of R.C. beams, determination of crack width, calculation.
	CO5

	L43
	Problems related to short term and long term deflection 
	CO5

	L44
	Problems related to short term and long term deflection continued 
	CO5

	L45
	Problems related to crack width 
	CO5

	L46
	Introduction to design of footings
	CO5

	L47
	Problems related to footings 
	CO5

	L48
	Introduction to pre-cast, pre-stressed concrete
	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)
	5
	10

	Problem Based Learning (PBL)
	0
	2

	Case Based Learning (CBL)
	0
	0

	Clinic
	-
	-

	Practical
	-
	-

	Revision
	1
	4

	Assessment
	2
	6

	TOTAL
	58
	84

	Assessment Methods:

	Formative:
	Summative:

	Assignments
	Sessional Tests

	
	End semester examination

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	2 Hours
	3 Hours
	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 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 – L20 and L21 – L46
	L1 – L46
	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
	

	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
	· Shah H.J. “Reinforced Concrete” Vol I, Charotar Publishing house
· Sinha N.C. and Roy S.K “Fundamental of Reinforced Concrete” S. Chand and company.
· Jain A.K. “Reinforced Concrete- limit state design”.
· Karve S.R, and Shah V.L., (1996), "Limit State Theory and Design of Reinforced Concrete", Structures Publishers, Pune.
· Varghese P.C., (1999), “Limit State Design of Reinforced Concrete”, Prentice Hall of India, New Delhi.
· Unnikrishna Pillai,Devdas Menon(1998),”Reinforced Concrete Design” Tata McGraw Hill  Publishing Company Limited, New Delhi
· SP-16-1980 Design Aids for Reinforced Concrete IS 456-1978.
· IS 456-2000 code of practice for plain and reinforced concrete. 
· SP24:1983, Explanatory hand book on IS code of practice for plain and reinforced concrete.



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

	Course Title:    
	Fluid Mechanics

	Course Code: ICE - 232 
	Course Coordinator: Dr. Mohandas Chadaga

	Academic Year:  
	Semester:   III 

	No of Credits:    04
	Prerequisites:   Mechanics of Solids, Mathematics

	Synopsis:
	
The course is designed to make the students understand fundamental knowledge of fluid, its properties and behaviour under various conditions of internal and external flows. To develop understanding about hydrostatic law, principle of buoyancy and stability of a floating body and application of mass, momentum and energy equation in fluid flow.


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

	CO 1:  
	Define fluid properties and describe their influence on behaviour of fluid at rest and in motion
	CO 2:  
	Associate the principles of fluid mechanics to solve problems related to fluid at rest.
	CO 3:  
	Associate the principles of fluid mechanics to solve problems related to fluid in motion.
	CO 4:  
	Compute the parameters related to fluid flow through pipes and open channels
	CO 5:  
	Identify the devices used for measurements of parameters related to fluid at rest and in motion.
	Mapping of COs to POs

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

	CO 1
	x
	
	
	
	x
	
	
	
	
	
	
	x

	CO 2
	x
	
	x
	
	
	
	
	
	
	
	
	x

	CO 3
	x
	
	x
	
	x
	
	
	
	
	
	
	x

	CO 4
	x
	
	x
	
	
	
	
	
	
	
	
	x

	CO 5
	x
	
	x
	
	
	
	
	
	
	
	
	x

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L1
	Scope and importance of the subject. Definition of fluid.	CO1
	L2
	Distinction between solid and a fluid. Distinction between liquid and gas – fluid continuum.	CO1
	L3
	FLUID PROPERTIES: specific weight, mass density, specific volume, specific gravity.	CO1
	L4
	Dynamic viscosity and Kinematic viscosity – Definition and Derivation of Newton’s law of viscosity.	CO1
	T1
	Problems on L3 and L4	

	L5
	Surface Tension and Capillarity – Phenomenon of surface tension, Capillary effect, Derivation of expression for capillary rise and capillary fall.	CO1
	L6
	Compressibility, vapour pressure, Definitions of real fluids  and ideal  fluids, Newtonion and Non-Newtonion fluids, Compressible and In-compressible fluid.	CO1
	T2
	Problems on L5 and L6	CO1
	L7
	PRESSURE AND ITS MEASUREMENT: Pressure at a point in a static fluid – Pascal’s law; Variation of Fluid pressure in static fluids.	CO2
	L8
	Explanation of atmospheric pressure, absolute pressure, gage pressure and vacuum pressure and their measurement.	CO2
	L9
	Pressure measurement – Explanation of various types of pressure measuring devices.	CO2
	T3
	Problems related to L8 and problems on  simple, compound and differential types of manometers.	CO2

	L10
	HYDROSTATICS FORCES ON PLANE SURFACES: Horizontal and vertical surface finding total pressure and center of pressure	CO2
	L11
	Forces on inclined plane surfaces and curved surfaces, finding the total pressure and center of pressure.	CO2
	L12
	Pressure Distribution diagrams and its applications	CO2

	T4
	Problems on  plane surfaces, curved surfaces and on gravity dams, tainter gates.	CO2

	L13
	KINEMATICS OF FLUID MOTION: Introduction, methods of describing fluid motion – Lagrangian and Eulerian approach; Stream line, path line, streak line and stream tube.	CO3

	L14
	Classification of flow – Steady flow and unsteady flow; uniform flow and non-uniform flow;Laminar and turbulent flow; Compressible and incompressible flow; three, two and one dimensional flow; Rotational flow and irrotational flow, Sub Critical and Super Critical flow	CO3

	L15
	Continuity equation in differential form in Cartesian coordinates. Continuity equation for one dimensional flow	CO3

	T5
	Problems on continuity equation for one dimensional flow and differential form.	CO3

	L16
	DYNAMICS OF FLUID MOTION: Euler’s equation of motion in one dimension and Bernoulli’s equation; Limitation and modification of Bernoulli’s equation.	CO3

	L17
	Application of Bernoulli’s theorem to various types of problems.	CO3

	L18
	Application of Bernoulli theorem to venturimeter, Orifice meter and Pitot tube.	CO3

	T6
	Problems on Application of Bernoulli’s theorem	CO3

	T7
	Problems on Venturimeter, Orificemeter and Pitot tube	CO3

	L19
	FLOW THROUGH PIPES: Laminar flow through pipes - Explanation of Reynold’s experiment and the Reynold’s number. Hagen Poiseuille equation and relation between Pipe Friction Factor and Reynold’s number.	CO4

	T8
	Problems on laminar flow through pipe.	CO4

	L20
	Turbulent flow through pipes -  Explanation of various losses of flow i.e. major losses and minor losses in pipe lines. Derivation of Darcy Weisbach equation for calculation of major losses in a pipe line,Expressions for minor losses in pipe lines.  	CO4

	L21
	Explanation of pipes in series and pipe in parallel concept of equivalent pipe and equivalent length; Hydraulic gradient line, energy gradient line.	CO4

	L22
	Problems using Darcy’s Weisbach equation and minor losses in pipe lines.	CO4

	L23
	Problems on pipes in series and pipe in parallel; equivalent pipe and equivalent length.	CO4

	L24
	Pipe siphons, expression for calculation of velocity of flow and discharge	CO4

	L25
	Water Hammer in pipes, Expressions for Pressure rise due to Gradual & Sudden closure of Valve	CO4

	T9
	Problems related to L24 and L25	CO4

	L26
	FLOW MEASUREMENT: Flow through orfices – classification of orfice, Hydraulic coefficients and their determination.	CO5

	L27
	Mouth pieces, classification of mouth pieces, discharge equations	CO5

	L28
	Flow through notches and weirs – Rectangular notch, triangular notch and Cipolletti notch. Expressions for finding discharge.	CO5

	L29
	Flow under variable head – time of emptying tanks with no inflow, time of emptying (or filling) a tank with inflow	CO5

	T10
	Problems on flow measurement devices.	CO5

	L30
	FLOW IN OPEN CHANNELS: Introduction to free surface flows; Types of open channel flows. Geometric elements of Open Channels; Chezy's and Manning’s formulas	CO4

	L31
	Chezy's and Manning’s formulas, related problems	CO4

	L32
	Hydraulically efficient channel cross section – Rectangular and trapezoidal	CO4

	L33
	Numericals on hydraulically efficient channels	CO4

	L34
	Specific energy, Specific Energy Curve, Critical depth, Alternate depths.	CO4

	L35
	Specific Force, Specific Force Curve, Conjugate depths, critical flow in rectangular channels.	CO4

	T11
	Problems on specific energy and specific force	CO4

	L36
	Froude's Number, its significance; Hydraulic jump in rectangular channels - Sequent depth, Loss of energy.	CO4

	T12
	Problems on L36	CO4

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	38
	48

	Seminar
	---
	

	Small Group Discussion (SGD)
	---
	

	Self-directed learning (SDL)
	
	

	Problem Based Learning (PBL)
	10
	10

	Case Based Learning (CBL)
	--
	

	Clinic
	--
	

	Practical
	--
	

	Revision
	--
	

	Assessment
	06
	6

	TOTAL
	54
	64

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests - 01
	Sessional Tests--02

	Assignments/presentations--02
	End semester examination--01

	Quiz - 01
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	2
	3
	3

	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 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
	
	
	

	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
	Modi N and Seth S M (2005); “Hydraulics and Fluid Dynamics”, Standard book house, New Delhi
Jain A K (2002); “ Fluid Mechanics”, Khanna Publications
Streeter V L and Wiley E B (1998); “ Fluid Mechanics”, McGraw Hill Co. New York  




	Name of the Program:     
	BSc (Applied Sciences)

	Course Title:    
	Geotechnical Engineering

	Course Code: ICE 233
	Course Coordinator: Chaithra M

	Academic Year: 2019-20 
	Semester: III

	No of Credits: 04
	Prerequisites: Nil

	Synopsis:
	
To learn the basic properties of soil and their relationships, classify the soil as per standard code of practice, calculate the stresses developed at different points due to external load, obtain shear strength parameters from various testing methods of soil, understand the behaviour of soil due to compaction and consolidation and to learn one and two dimensional flow of water through soil.


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

	CO 1:  
	Recognize the basic properties of soil, identify their interrelationships 
and classify the soil as per IS code.

	CO 2:  
	Interpret one and two dimensional flow of water through soil.

	CO 3:  
	Compute the in-situ stresses and stresses due to external load at any point 
within the soil.

	CO 4:  
	Interpret the compression of soil due to compaction and consolidation.

	CO 5:  
	Describe the shear strength parameters and determine the shear strength 
of soil.

	Mapping of COs to POs

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

	CO 1
	×
	×
	
	
	
	
	
	
	
	
	
	×

	CO 2
	×
	×
	
	
	
	
	
	
	
	
	
	×

	CO 3
	×
	×
	
	
	
	
	
	
	
	
	
	×

	CO 4
	×
	×
	
	
	
	
	
	
	
	
	
	×

	CO 5
	×
	×
	
	
	
	
	
	
	
	
	
	×

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L1
	Introduction: Introduction to Geotechnical engineering 
	CO1

	L2
	Soil structure-single grained, flocculated and dispersed structure    
	CO1

	L3
	Clay minerals
	CO1

	L4
	Index properties of soil: Three phase system of soils, definition of various parameters 
	CO1

	L5
	Inter-relationship between parameters
	CO1

	L6
	Example problems 
	CO1

	L7
	Example problems
	CO1

	L8
	Consistency of soils, Atterberg’s limits 
	CO1

	L9
	Example problems
	CO1

	L10
	Example problems  
	CO1

	L11
	Sieve analysis, Stoke’s law
	CO1

	L12
	Hydrometer analysis,  Example problems,
	CO1

	L13
	Example problems
	CO1

	L14
	Soil classification systems, IS classification system of soil
	CO1

	L15
	Example problems
	CO1

	L16
	Total, effective and neutral stresses: Principles of  Total, effective and neutral stresses
	CO3

	L17
	Example problems
	CO3

	L18
	Flow through soil: Permeability of soils, Darcy’s law 
	CO2

	L19
	Laboratory determination of permeability  
	CO2

	L20
	Example problems
	CO2

	L21
	Example problems
	CO2

	L22
	Permeability of stratified deposits, Example problems, Factors affecting the permeability  
	CO2

	L23
	Seepage through soils: Discharge and seepage velocity, quick sand condition
	CO2

	L24
	Example problems
	CO2

	L25
	Laplace equation, Flow net and its properties and Applications of flow net
	CO2

	L26
	Construction of flow nets for typical hydraulic structures
	CO2

	L27
	Example problems
	CO2

	L28
	Compaction of soil:  Optimum moisture content, max.dry density, zero air voids line
	CO4

	L29
	IS light and heavy compaction tests, factors affecting compaction
	CO4

	L30
	Example problems, Equipments for compaction control in the field 
	CO4

	L31
	Shear strength of soil: Introduction, concept of shear strength of soils  
	CO5

	L32
	Mohr – Coulomb theory, Direct shear test 
	CO5

	L33
	Triaxial shear test. Relationship between principal stresses and relationship between angle of internal friction and angle of failure plane
	CO5

	L34
	Unconfined compression strength test, Vane shear test 
	CO5

	L35
	Example problems
	CO5

	L36
	Example problems
	CO5

	L37
	UU, CU and CD tests and their applications
	CO5

	L38
	Example problems
	CO5

	L39
	Consolidation of soil: Concept of consolidation of soils, spring analogy
	CO4

	L40
	Compressibility index, coefficient of compressibility, coefficient of volume compressibility, Expression for settlement of structure 
	CO4

	L41
	Pre consolidated , normally consolidated, and under consolidated, determination of pre consolidation pressure
	CO4

	L42
	Terzaghi’s one dimensional consolidation theory
	CO4

	L43
	Consolidation test, laboratory curve fitting methods
	CO4

	L44
	Example problems 
	CO4

	L45
	Example problems
	CO4

	L46
	Example problems
	CO4

	L47
	Stress distribution in soils:  Assumptions and limitations of elastic theory, Boussinesq’s expression for point load.  
	CO3

	L48
	Expression for uniformly loaded circular and rectangular loaded area
	CO3

	L49
	Example problems
	CO3

	L50
	Newmark’s Influence chart, construction and uses
	CO3

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	50
	60

	Seminar
	0
	0

	Small Group Discussion (SGD)
	2
	2

	Self-directed learning (SDL)
	5
	10

	Problem Based Learning (PBL)
	0
	2

	Case Based Learning (CBL)
	0
	0

	Clinic
	-
	-

	Practical
	-
	-

	Revision
	1
	4

	Assessment
	2
	6

	TOTAL
	60
	84

	Assessment Methods:

	Formative:
	Summative:

	Assignments
	Sessional Tests

	
	End semester examination

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	2 Hours
	3 Hours
	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 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 – L20 and L21 – L46
	L1 – L46
	L1 – L50

	Mapping of assessment with Cos:

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

	Sessional Test 1
	×
	×
	×
	
	

	Sessional Test 2
	
	×
	
	×
	×

	Sessional Test 3 (make-up)
	
	×
	
	×
	×

	Quiz
	-
	-
	-
	-
	-

	Assignment/Presentation
	×
	×
	×
	×
	×

	End Semester Examination
	×
	×
	×
	×
	×

	Laboratory examination
	-
	-
	-
	-
	-

	Feedback Process
	· Mid-Semester feedback

	References
	Terzaghi K., and Peck R.B., (1967), “Soil Mechanics in Engineering Practice”, A Wiley International Edition, 2nd Edition, New York.
Taylor D.W., (1960), “Fundamentals of Soil mechanics”, Asia Publishing house Bombay, 3rd Edition.
Ramiah B.K. and Chickanagappa L.S., (1990),“Hand Book of Soil Mechanics and Foundation Engg.”, Oxford and IBH, 2nd Edition.
Lambe T.W. and Whitman R.V., (1987), “Soil Mechanics”, SI Version, John Wiley and Sons.
Punmia B.C,.(2005), “Soil Mechanics and Foundations”, Laxmi Publications  Pvt.  Ltd., 16th edition.
Arora K.R, (2008), “Soil Mechanics and Foundation Engineering”, Standard, Publishers and Distributors, 7th Edition. 
Murthy V.N.S., (1995), “A Text Book of Soil Mechanics and Foundation 
Engineering”, Sai Kripa, Technical Consultant, Bangalore, 3rd Edition.
Gopal Ranjan and. Rao A.S.R, (2000), “Basic and Applied Soil Mechanics”, New Age International Pvt. Limited, Publishers, 2nd Edition.



	Name of the Program:     
	BSc (Applied Sciences)

	Course Title:    
	Surveying 

	Course Code: ICE 234
	Course Coordinator: Dr.Poornachandra P

	Academic Year:  2019-20
	Semester:   III

	No of Credits:    04
	Prerequisites:   Basic Mathematics 

	Synopsis:
	The course is designed to make the students understand the behaviour of engineering surveying by determining the distance and angle between different objects. To prepare a map or plan to represent an area on a horizontal plan.  


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

	CO 1:  
	 Recognize the different methods of levelling, identify their interrelationships  and classify sensitivity of bubble tube 

	CO 2:  
	 Compute theodolite survey for temporary and permanent adjustments, measure vertical and horizontal angels 


	CO 3:  
	Describe principles, different methods of tachometry and classify the contours 

	CO 4:  
	Describe types of curves and classify construction surveying  

	CO 5:  
	Describe  photogrammetric survey, underground survey and Electronic distance measurement 

	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

	L1
	Introduction to Surveying 
	CO1

	L2
	1. Location of a points by measurement from two point of reference, 2. Work from whole to part, methods of surveying: plane and geodetic surveying
	CO1

	L3
	Leveling: Introduction, simple, differential leveling
	CO1

	L4
	Problems on simple, differential leveling
	CO1

	L5
	Checking of levels, reducing errors and mistakes in leveling
	CO1

	L6
	Collimation correction, curvature and refraction,
	CO1

	L7
	Problems on Collimation correction, curvature and refraction,
	CO1

	L8
	sensitiveness of bubble tube and related problems
	CO1

	L9
	Profile leveling, cross-section,
	CO1

	L10
	Reciprocal leveling
	CO1

	L11
	Problems continued
	CO1

	L12 
	Related problems on  Reciprocal leveling
	CO1

	L13
	Theodolite Survey: Introduction and theodolite description,
	CO2

	L14 
	Measurement of horizontal angles by repetition and reiteration method
	CO2

	L15 
	Measurement of Vertical Angles, Problems on Vertical Angles.    .
	CO2

	L16
	Height and distance formula: Base of the object accessible and related problems
	CO2

	L17
	Tachometry Principles  
	CO3

	L18
	Analytical tachometer distance and elevation formula  
	CO3

	L19
	Height and distance formula: Base of the object inaccessible (single plane method-two cases) and related problems
	CO3

	L20
	 Problems related single plane method
	CO3

	L21
	Height and distance formula: Base of the object inaccessible (double plane method
	CO3

	L22
	Problems on double plane method
	CO3

	L23
	Problems on double plane method
	CO3

	L24 
	Problems on double plane method
	CO3

	L25 
	Contouring –Introduction, Applications and uses of Contours
	CO3

	L26
	Methods in Contouring: Direct and Indirect Method
	CO3

	L27
	Use of Planimeter for calculation of area, Study of minor instruments (Abney Level, Ceylon ghat tracer, Clinometer, Hand Level)
	CO3

	L28
	Curves –Introduction 
	CO4

	L29
	Simple curves.
	CO4

	L30
	Problems related to Simple curves
	CO4

	L31
	Compound curve  
	CO4

	L32
	Problems related to compound  curves
	CO4

	L33
	Reverse curve 
	CO4

	L34
	Problems related to Reverse curve
	CO4

	L35
	Transition curve 
	CO4

	L36
	Problems related to Transition curve
	CO4

	L37
	Vertical curve 
	CO4

	L38
	Design of Vertical curve 
	CO4

	L39
	Problems related to Vertical curve 
	CO4

	L40 
	Construction surveying introduction  
	CO4

	L41
	Equipment’s for setting out pipeline- building  and structures   
	CO4

	L42
	Photogrammetric surveying principles 
	CO5

	L43
	Measurements of distances points from photographic measurements  
	CO5

	L44
	Underground surveys introduction  
	CO5

	L45
	Application of underground survey, problems in tunnel survey   
	CO5

	L46
	Electronic distance measurements introduction 
	CO5

	L47
	Basic principles of Total station  
	CO5

	L48
	Brief description of EDM instrument 
	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)
	03
	03

	Self-directed learning (SDL)
	06
	06

	Problem Based Learning (PBL)
	0
	0

	Case Based Learning (CBL)
	0
	2

	Clinic
	--
	--

	Practical
	--
	--

	Revision
	03
	06

	Assessment
	03
	06

	TOTAL
	63
	83

	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
	Descriptive
	Descriptive

	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 L21 – L39
	L1 – L41
	L1 – L48

	Mapping of assessment with Cos:

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

	Sessional Test 1
	×
	×
	
	
	

	Sessional Test 2
	
	
	×
	×
	

	Sessional Test 3 (make-up)
	
	
	
	×
	×

	Quiz
	-
	-
	-
	-
	-

	Assignment/Presentation
	×
	×
	×
	×
	×

	End Semester Examination
	×
	×
	×
	×
	×

	Laboratory examination
	
	
	
	
	

	Feedback Process
	· Mid-Semester feedback

	References
	1.  Thomas Norman, “Surveying”, Edward Arnold Publishers (ELBS), Budapest.
2. Duggal S.K., (1996), “Surveying”, Vol.1, Tata McGraw Hill- Publishing Co.Ltd., New Delhi.
3. Kanetkar T.P and Kulkarni S. V., (1996), “Surveying and Levelling” parts 1 and 2 Pune Vidyarthi Griha Prakashan.
4. Punmia B.C., (2005), “Surveying and Levelling” Vol. I and II, Lakshmi Publishers, New Delhi.
5. Arora K.R., (1993), “Surveying”, Vol. I, Standard Book House, New Delhi.




	Name of the Program:     
	BSc (Applied Sciences)

	Course Title:    
	Surveying Practice 

	Course Code: ICE235
	Course Coordinator: Dr.Poornachandra P

	Academic Year:  2019-20
	Semester:   III

	No of Credits:    01
	Prerequisites:   ICE 234 Surveyeing 

	Synopsis:
	
The objective of Surveying lab is to determine the relative position of any objects or points of the field, using Theodolite determine the distance and angle between different objects. To impart training to use various surveying instrument for engineering judgement   




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

	CO 1:  
	Practice  differential levelling techniques
	CO 2:  
	Practice tachometer surveying
	CO 3:  
	Practice Contouring 

	CO 4:  
	Practice Simple Curves 

	CO 5:  
	Practice Reverse curves, Total station 

	Mapping of COs to POs

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

	CO 1
	×
	
	
	
	×
	
	
	×
	
	×
	
	×

	CO 2
	×
	
	
	
	×
	×
	
	×
	
	×
	
	×

	CO 3
	×
	
	
	
	×
	
	
	×
	
	×
	
	×

	CO 4
	×
	
	
	
	×
	
	
	×
	
	×
	
	×

	CO 5
	×
	
	
	
	×
	
	
	×
	
	×
	
	×

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L1
	Differential Levelling (H.I and Rise and fall methods), sensitiveness of bubble tube             	CO1

	L2
	Reciprocal Levelling and Block levelling (Contouring by grid method)
	CO1

	L3
	Measurement of horizontal angels by repetition and reiteration methods 
	CO1

	L4
	Trigonometric levelling by single plane and double plane method 
	CO1

	L5
	Measurement of tachometer constants with distance and elevation formula with horizontal site with vertical staff 
	CO2

	L6
	Measurement of tachometer constants with distance and elevation formula with inclined site with vertical staff
	CO2

	L7
	Measurement of Contouring by radial  and block levelling method
	CO3

	L8 
	Setting out of Simple curves and compound curves by deflection angels
	CO4

	L9 
	Setting out of reverse curves when straights meet an acute angle 
	CO5

	L10 
	Total station demonstration 
	CO5

	L11
	Repetition 
	--

	L12
	Lab 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
	30
	35

	Revision
	03
	03

	Assessment
	
	

	TOTAL
	33
	38

	Assessment Methods:
As per regulation (60+40) 

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	
	
	

	Weightage
	
	
	

	Typology of Questions
	
	
	

	Pattern
	
	
	

	Schedule
	
	
	

	Topics covered
	
	
	

	Mapping of assessment with Cos:

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

	Sessional Test 1
	
	
	
	
	

	Sessional Test 2
	
	
	
	
	

	Sessional Test 3 (make-up)
	
	
	
	
	

	Quiz
	
	
	
	
	

	Assignment/Presentation
	
	
	
	
	

	End Semester Examination
	
	
	
	
	

	Laboratory examination
	×
	×
	×
	×
	×

	Feedback Process
	· Mid-Semester feedback

	References
	Kanetkar T.P. and Kulkarni S.V, Surveying and leveling-Part I and II, Vidyarthi Griha Prakashana - Pune.(1996)  
Punmia B.C., Surveying - Vol. I, Lakshmi Publications, New Delhi.   
 Arora K.R., Surveying, Vol. I and II, Standard Book House, New Delhi. (1993)  
 David Clark,(1983), “ Plane and Geodetic Surveying for Engineers ” , Vol I and II – CBS publication and Distributors, New Delhi   




	Name of the Program:     
	BSc (Applied Sciences)

	Course Title:    
	Material Testing Laboratory 

	Course Code: ICE 236
	Course Coordinator: Dr.Poornachandra P

	Academic Year:  2019-20
	Semester:   III

	No of Credits:    2
	Prerequisites:  ICE 121 Building Science and Technology   

	Synopsis:
	
The course is designed to help the students for selecting and verifying materials and to evaluate material quality, performance, research and many other applications.



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

	CO 1:  
	Describe types of tests on mild steel, cast iron, timber their functional requirements and standard specification for quality control.
	CO 2:  
	Describe types of Aggregates, their functional requirements and standard specification for quality control; Identify tests to determine physical properties of Aggregates and interpret the results for usage in construction
	CO 3:  
	Describe types of Cement, their chemical composition and physical properties and standard specification for quality control; Identify tests to determine physical properties of cement and interpret results for its use in construction.
	CO 4:  
	Describe types of concrete, their composition, physical properties of fresh concrete,  mechanical properties of hardened concrete and standard specification for quality control; determine workability of plain concrete, mechanical properties of hardened concrete and interpret results for its use in construction
	CO 5:  
	Develop concrete mix design as per standard code of practice IS: 10262-2019
	Mapping of COs to POs

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

	CO 1
	×
	
	×
	
	
	
	
	×
	
	
	
	×

	CO 2
	×
	
	
	
	×
	
	
	×
	
	×
	
	×

	CO 3
	×
	
	×
	
	
	
	
	×
	
	×
	
	×

	CO 4
	×
	
	×
	
	
	
	
	×
	
	×
	
	×

	CO 5
	×
	
	
	
	×
	
	
	×
	
	×
	
	×

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L1
	Tension test on mild steel, Compression test on cast iron, timber and shear test on mild steel 
	CO1

	L2
	Rockwell hardness test on steel, bending test on wood and impact tests on steel 
	CO1

	L3
	a) Specific gravity test on aggregatesb) Test on aggregate sieve analysis	CO2

	L4
	a) Bulking of sandb) Silt and clay present in fine aggregate	CO2

	L5
	a)Determination of aggregate impact value b) Determination of Los angeles abrasion valuec) Specific gravity of hydraulic cement	CO2

	L6
	A.  Fineness of cementa) Fineness by dry sievingb) Blaine’s air permeability testB) Standard consistency of cement pasteC) Initial and final setting time of cement	CO3

	L7
	a)Soundness testb) compressive strength of hydraulic cementc)slump test	CO3

	L8
	a)Compaction factor test on Cement b) Vee Bee consistometer test on Cement 	CO3

	L9
	Mix design of concrete	CO4

	L10
	a)Compression test on concreteb) split tensile test on concretec)flexural test on concrete	CO4,CO5

	L11
	Repetition 
	

	L12 
	Lab Exam 
	

	
	Mini project: Develop different Grades of Concrete using IS: 10262-2019
	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
	30
	40

	Revision
	03
	03

	Assessment
	06
	08

	TOTAL
	39
	51

	Assessment Methods:
As per regulation (60+40)

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	End semester examination

	Quiz
	

	
	

	Assessment Plan:


	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	
	
	

	Weightage
	
	
	

	Typology of Questions
	
	
	

	Pattern
	
	
	

	Schedule
	
	
	

	Topics covered
	
	
	

	Mapping of assessment with Cos:

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

	Sessional Test 1
	
	
	
	
	

	Sessional Test 2
	
	
	
	
	

	Sessional Test 3 (make-up)
	
	
	
	
	

	Quiz
	
	
	
	
	

	Assignment/Presentation
	
	
	
	
	

	End Semester Examination
	
	
	
	
	

	Laboratory examination
	×
	×
	×
	×
	×

	Feedback Process
	· Mid-Semester feedback

	References
	 Sushil Kumar, Building Construction, Standard Publication  1976 S codes  
 Shetty M.S., Concrete Technology, S. Chand and Co. 2006 
 Neville and Brooks, Concrete Technology, Pearson Education, 2003 
 Singh Gurucharan, Materials of Construction, Standard Publishers. 1988 
Relevant Handbooks : SP 20-1991, SP10-1975, SP:62 (S&T) :1997, National Building Code, BIS, New Delhi  1988




	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:     
	BSc (Applied Sciences)

	Course Title:    
	Highway Engineering

	Course Code: ICE 241
	Course Coordinator: Udaya Kumar KS

	Academic Year:  2019-20
	Semester:   IV

	No of Credits:    04
	Prerequisites:  Nil 

	Synopsis:
	To learn the basics of Highway engineering and Geometric design of Highway with respect to sight distance and over taking distance. To make alignment of highway with respect to horizontal, transition and vertical curves, To study the traffic engineering and details. To get knowledge of pavement design in Rigid pavements and Flexible. Economic design of highway engineering and Highway drainage.





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

	CO 1:  
	Identify the basic components of the highway
	CO 2:  
	Discuss the various geometrical elements of the highway
	CO 3:  
	Describe the fundamentals of traffic flow and solve the traffic flow problems 
	CO 4:  
	Compute pavement thickness for vehicular parameters and climatic conditions
	CO 5:  
	Prepare economic analysis report of highway
	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
	x
	
	
	
	x
	x
	

	CO 3
	
	
	
	x
	
	
	
	
	x
	
	
	

	CO 4
	x
	x
	x
	x
	x
	x
	
	
	
	
	x
	

	CO 5
	x
	
	
	
	
	x
	x
	
	x
	
	
	

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L1
	Objective scope, Importance of highway network
	CO1

	L2
	Classification of roads, Patterns, Planning survey, Saturation system
	CO1

	L3
	Highway alignment and controlling factors, Engineering survey, Realignment
	CO1

	L4
	Cross section elements, Friction and camber and design factors
	CO1

	L5
	Types of camber and problems
	CO1

	L6
	PIEV Theory, Analysis of Stopping sight Distance
	CO1

	l7
	Sight distance at intersections and problems
	CO2

	L8
	Numerical of SSD
	CO2

	L9
	Derivation of OSD
	CO2

	L10
	Problems of OSD
	CO2

	L11
	Horizontal alignment
	CO2

	L12
	Transverse skidding and over turning effects on vehicle
	CO2

	L13
	Extra widening on curves
	CO2

	L14
	Problems on extra widening
	CO2

	L15
	Super elevation, Derivation of equation
	CO2

	L16
	Ruling radius and min. Radius Problems
	CO2

	L17
	Problems(contd.,)
	CO2

	L18
	Transition curves, types, objective and ideal requirements
	CO2

	L19
	Length of transition curves
	CO2

	L20
	Numerical on transition curves
	CO2

	L21
	Set back distance
	CO2

	L22
	Problems on setback distance
	CO2

	L23
	Curve resistance, critical length, Grade and Grade compensation
	CO2

	L24
	Vertical curves summit and valley curves
	CO2

	L25
	Problems
	CO2

	L26
	Traffic engineering, speed studies and measurements
	CO3

	l27
	Cumulative speed distribution and modal average, problems
	CO3

	L28
	Speed and delay studies and Problems
	CO3

	l29
	Traffic volume, density, capacity and relations
	CO3

	L30
	Problems
	CO3

	L31
	Passenger car units and level of service
	CO3

	L32
	Pavement design; Requirement, objective and types
	CO4

	L33
	Flexible and rigid pavement difference, layer system
	CO4

	L34
	Design factors
	CO4

	L35
	Wheel load, Contact pressure, ESWL, load repetition
	CO4

	L36
	Design of Flexible pavement
	CO4

	L37
	Design of rigid pavement
	CO4

	l38
	Temperature and corner stresses
	CO4

	L39
	Dowel bars, bearing stress
	CO4

	L40
	Design of tie bar
	CO4

	L41
	Joints in Rigid pavement and its failure
	CO4

	L42
	Failure of Flexible pavement
	CO4

	L43
	Hydraulic analysis and design
	CO4

	L44
	Problems
	CO4

	L45
	Highway drainage
	CO5

	L46
	Highway economics
	CO5

	L47
	Highway Finance
	CO5

	L48
	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)
	5
	10

	Problem Based Learning (PBL)
	0
	0

	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
	1Hrs
	3 Hrs

	Weightage
	10%
	40%
	50%

	Typology of Questions
	Descriptive and analytical 
	Descriptive and analytical
	Descriptive and analytical

	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 - L20 and L21 - L40
	L1 – L47
	L1 – L47

	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
	Khanna S.K and Justo C.E.G., (2001), “Highway Engineering”, 8th Edition, Nemchand and Bros., Roorkee.
R Srinivasa Kumar., “Text Book of Highway Engineering”, University Press, 2011.
E.J. Yoder, “Principles of Pavement Design”, 2nd Edition, John Wiley & Sons, Inc.   




	Name of the Program:     
	BSc (Applied Sciences)

	Course Title:    
	Building Design and Drawing

	Course Code: ICE 242
	Course Coordinator: Dr.Poornachandra P

	Academic Year:  2019-20
	Semester:   IV

	No of Credits:    01
	Prerequisites:  ICE121 Building Science and Technology 

	Synopsis:
	The course is designed to make the students understand the engineering drawing by visualise and sketch the components of building. Students will able to draw the building drawings using Auto cad software  


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

	CO 1:  
	Develop  building drawings using  Auto cad  software

	CO 2:  
	Visualise  and sketch the different types of Foundation 

	CO 3:  
	Sketch the components of building (Doors and windows)

	CO 4:  
	Visualise and  sketch  functional  space  for residential  building

	CO 5:  
	Visualise  and sketch  functional  space  for commercial  building and Public buildings 

	Mapping of COs to POs

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

	CO 1
	×
	
	
	
	×
	
	
	
	×
	
	
	×

	CO 2
	×
	
	×
	
	
	
	
	
	×
	×
	
	×

	CO 3
	×
	
	×
	
	
	×
	
	×
	
	×
	
	×

	CO 4
	×
	
	×
	
	
	×
	
	×
	×
	
	
	×

	CO 5
	×
	
	×
	
	
	×
	
	×
	×
	
	
	×

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L1 
	Introduction to AUTO CAD for drafting Civil Engineering Drawings & Exercise single bed room RCC building.
	CO1

	L2
	Using AUTO CADD drawing Plan, Elevation and Sectional views of School Building for the given Line Diagram.
	CO1

	L3
	Using AUTO CADD drawing  Plan, Elevation and Sectional views of Health Centre for the given Line Diagram
	CO1

	L4
	Introduction to the subject and general informations.Elevation and Sectional views of Masonry foundations, Isolated RCC Footings, combined and  raft footings
	CO2

	L5
	Introduction to Wooden Fully panelled  Door and  Fully glazed, Aluminium doors, Fully panelled and  Fully glazed doors 
	CO3

	L6 
	Wooden windows with Partially glazed and fully panelled, Aluminium windows with Fully glazed Fixed, openable shutters and Fully glazed sliding
	CO3

	L7
	Hand drawing of  Plan, Elevation and Sectional views of Single bedroom house with Mangalore tiled roof
	CO4

	L8
	Hand drawing of Plan, Elevation and Sectional views of Double bedroom house with RCC roof.  
	CO4

	L9
	Hand drawing of  Plan, Elevation and Sectional views of Bank for a give line diagram
	CO5

	L10
	Hand drawing of  Plan, Elevation and Sectional views of School building for a give line diagram
	CO5

	L11
	Repetition 
	--

	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
	30
	40

	Revision
	03
	O3

	Assessment
	
	

	TOTAL
	33
	43

	Assessment Methods:
As per regulation (60+40)

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	
	
	

	Weightage
	
	
	

	Typology of Questions
	
	
	

	Pattern
	
	
	

	Schedule
	
	
	

	Topics covered
	
	
	

	Mapping of assessment with Cos:

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

	Sessional Test 1
	
	
	
	
	

	Sessional Test 2
	
	
	
	
	

	Sessional Test 3 (make-up)
	
	
	
	
	

	Quiz
	
	
	
	
	

	Assignment/Presentation
	
	
	
	
	

	End Semester Examination
	
	
	
	
	

	Laboratory examination
	×
	×
	×
	×
	×

	Feedback Process
	· Mid-Semester feedback

	References
	Balagopal Pabhu T.S., Vincent Paul K. and Vijayan C., (1999) “Building Design of Civil Engg. Drawing”, Spades Publishers, Calicut.  
 Shah and Kale, (1985), “Principle of Building Drawing”, Tata McGraw Hill Publishing Co., New Delhi.
Sharma and Kaul, (1976), “Text book of Building Construction”, S. Chand, New Delhi.    
 Rangawala S.C., “Elementary and advanced building Construction” 
IS National Building Code – 1970.



	Name of the Program:     
	BSc (Applied Sciences)

	Course Title:    
	Water Supply Engineering

	Course Code: ICE 243
	Course Coordinator: Dr. Ganesha A

	Academic Year:  2019-20
	Semester:   IV

	No of Credits:    04
	Prerequisites:   Nil

	Synopsis:
	
To learn how to design and maintain water supply scheme for a city where it is not possible to have individual sources, by understanding demand for water, assessing the total quantity of water required, identification of available sources, quality of water, treatment of water and distribution of water to the community.


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

	CO 1:  
	Understand the objective of water supply scheme, define and explain water demand, estimate the quantity of water required and identify the sources of water.

	CO 2:  
	Learn the collection and conveyance mechanism of water.

	CO 3:  
	Identify and discuss the various characteristics of drinking water and apply the guidelines for design of water treatment units.

	CO 4:  
	Describe the unit operations and the process of treatment.

	CO 5:  
	Understand the distribution and layout of water supply system and its maintenance aspects.

	Mapping of COs to POs

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

	CO 1
	x
	
	
	
	
	
	
	
	
	x
	
	

	CO 2
	x
	
	
	
	
	
	
	
	
	
	
	

	CO 3
	
	
	
	
	
	
	x
	
	
	
	
	

	CO 4
	x
	
	x
	x
	
	
	
	
	
	
	
	

	CO 5
	x
	
	
	
	x
	
	
	
	x
	
	x
	

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L1
	Introduction to the subject and method of evaluation 
	CO1

	L2
	Introduction to the subject and objective of water supply scheme.
	CO1

	L3
	Requirement of water and Quantity water 
	CO1

	L4
	Rate of demand
	CO1

	L5
	Variation of rate of demand
	CO1

	L6
	Population forecasting - different methods of forecasting
	CO1

	L7
	· Contd.-
	CO1

	L8
	Problems 
	CO1

	L9
	Sources of water – surface sources – Types - Quantity and Quality with respect to water supply
	CO1

	L10
	· Contd. - 
	CO1

	L11
	Underground sources - Types - Quantity and Quality with respect to water supply
	CO1

	L12
	· Contd. -
	CO1

	L13
	Problems
	CO1

	L14
	Intakes and Conveyance of water 
	CO2

	L15
	Conveyance of water - Problems
	CO2

	L16
	Problems
	CO2

	L17
	Analysis of water -  sampling of water
	CO3

	L18
	Different tests on drinking water quality
	CO3

	L19
	· Contd.
	CO3

	L20
	Problems
	CO3

	L21
	Treatment of water – Objectives and Types
	CO3

	L22
	Aeration
	CO4

	L23
	Plain Sedimentation – Theory of ideal basin
	CO4

	L24
	Sedimentation with coagulation, coagulant properties
	CO4

	L25
	Dosage of coagulant, feeding devices
	CO4

	L26
	Mixing devices
	CO4

	L27
	Flocculation & clarification 
	CO4

	L28
	Design of sedimentation tanks – Problems
	CO4

	L29
	Disposal of Deposited Sludge and Concept of tube setters
	CO4

	L30
	Filtration –  Mechanism of Filtration - Filter  
	CO4

	L31
	Filter sand -  types of filter -  slow sand filter
	CO4

	L32
	Rapid sand filter, pressure filter
	CO4

	L33
	Design aspects, Problems
	CO4

	L34
	Disinfection – Mechanism of Disinfection - disinfectant & their properties
	CO4

	L35
	Theory of chlorination, types of chlorination
	CO4

	L36
	Chlorine demand and method of chlorination application
	CO4

	L37
	Problems
	CO4

	L38
	Softening of water
	CO4

	L39
	Defluoridation, iron & manganese removal
	CO4

	L40
	Desalination and Taste & odour removal
	CO4

	L41
	Distribution system & its requirement
	CO5

	L42
	Systems of layout and  systems of supply
	CO5

	L43
	Service reservoirs & Their capacity
	CO5

	L44
	Problems
	CO5

	L45
	Pipe appurtenances
	CO5

	L46
	Maintenance of water supply scheme, Leakage and wastage of water
	CO5

	L47
	Corrosion and its prevention
	CO5

	L48
	Summary
	CO1

	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)
	5
	10

	Problem Based Learning (PBL)
	0
	0

	Case Based Learning (CBL)
	0
	0

	Clinic
	-
	-

	Practical
	-
	-

	Revision
	1
	4

	Assessment
	2
	6

	TOTAL
	58
	82

	Assessment Methods:

	Formative:
	Summative:

	Assignments
	Sessional Tests

	
	End semester examination

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	2 Hours
	3 Hours
	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 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 - L20 and L21 - L40
	L1 – L47
	L1 – L47

	Mapping of assessment with Cos:

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

	Sessional Test 1
	x
	x
	
	
	

	Sessional Test 2
	
	
	x
	x
	

	Sessional Test 3 (make-up)
	
	
	
	x
	x

	Quiz
	-
	-
	-
	-
	-

	Assignment/Presentation
	x
	x
	x
	x
	

	End Semester Examination
	x
	x
	x
	x
	x

	Laboratory examination
	-
	-
	-
	-
	-

	Feedback Process
	· Mid-Semester feedback

	References
	1. Manual on water supply and treatment CPHEEO, Ministry of urban development,       New Delhi
2. Garg S K Environmental Engg. I, Khanna publishers New Delhi
3. Birdie G S Water Supply and Sanitary Engineering, Dhanpat Rai and Sons, New Delhi.



	Name of the Program:     
	BSc (Applied Sciences)

	Course Title:    
	BASIC STRUCTURAL STEEL DESIGN

	Course Code: ICE 244
	Course Coordinator: Ravindranatha

	Academic Year: 2019-20 
	Semester: IV

	No of Credits: 04
	Prerequisites: Mechanics of Solids

	Synopsis:
	This course provides an introduction to structural steel design concepts through the use of the IS code. The course covers the structural design of steel members and connections.
 Topics include design loads and the structural design of steel beams, columns, tension members and bolted and welded connections.

	
	

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

	CO 1:  
	Describe the behavior of steel structures and solve problems related to bolted connection

	CO 2:  
	Identify and solve problems related to welded connection.

	CO 3:  
	Identify and solve problems related to compression and tensionmember.

	CO 4:  
	Identify and solve problems related to column splice, column base and laterally Supported beam.

	CO 5:  
	Identify and solve problems related to laterally unsupported beam, roof truss and welded plate girder

	Mapping of COs to POs

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

	CO 1
	×
	×
	
	×
	
	
	
	
	
	×
	×
	

	CO 2
	×
	×
	
	×
	
	
	
	
	
	×
	×
	

	CO 3
	×
	×
	
	×
	
	
	
	
	
	×
	×
	

	CO 4
	×
	×
	
	×
	
	
	
	
	
	×
	×
	

	CO 5
	×
	×
	
	×
	
	
	
	
	
	×
	×
	

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L0
	Introduction to the course - Overview and Scope.
	CO

	L1
	Introduction –Diff. type of steel structures, Advantages and Disadvantages of steel structure, Type of steel , properties of structural steel
	CO1

	L2
	Types of standard steel sections – Indian standard sections, Difference between design of Steel and RCC structures, load considerations in design of structures. relevant codal provisions, limit state method of design	CO1

	L3
	Connections- Introduction, importance of connections, types.	CO1

	L4
	Bolted connection – Introduction, type of bolts (black bolts, turned and fitted bolts and High strength bolts, HSFG bolts), Advantages and disadvantages of bolted connection over riveted and welded connections.	CO1

	L5
	Bolt hole, edge and end distance, pitch and gauge, classification of bolted
connection based on resultant force transfer, force experienced by the bolts,transfer mechanism. Specifications as per IS 800-2007
	CO1

	L6
	Behavior of bolted joints, failure mode of bolted joints (bearing bolts only)
	CO1

	L7
	Strength of bearing bolt, in tension, shear and bearing. Reduction in strength due to long joint and packing plate thickness. Efficiency of joint.
	CO1

	L8
	Different type of lap and Butt joints and related problems.
	CO1

	L9/T1
	 Numerical problems on bolted connections.
	CO1

	L10
	Eccentric bolted connection, in-plane bolt group and out-of plane bolt group
	CO1

	L11
	Illustrative problems related to in-plane bolt group
	CO1

	L12/T2
	Numerical problems on eccentric bolted connections.
	

	L13
	Welded connections – Introduction, Advantages and disadvantage, Types of welded joints- Fillet welded joints , butt welded joints, slot and plug welded joints, type of butt welded joints.
	CO2

	L14
	Fillet weld - size and throat thickness. Important specification of welded
connection as per IS 800-2007. Strength of weld and welded joints
	CO2

	L15
	Illustrative problems on welded connections – Concentric connected joints.
	CO2

	L16/T3
	Numerical problems on welded connections 	CO2

	L17
	Eccentric connections in-plane weld group and out-of plane weld group
	CO2

	L18
	Illustrative problems related to the out-of plane weld group.
	CO2

	L19/T4
	Numerical problems on welded connections	CO2

	L20
	Tension Members – Introduction, Design strength of tension member
	CO3

	L21
	Illustrative problems on single and double angle member (connected to longer and shorter leg), welded connections.
	CO3

	L22
	Lug angles and its design problems, Tension splices.
	CO3

	L23
	Compression members- Introduction, type of standard and built-up section used,Buckling class of section, Design compressive strength, Problems on design
	CO3

	L24/T5
	Numerical problems on tension members.	CO3

	L25
	Design of compression member and associated design problems.
	CO3

	L26
	Illustrative problems on design continued.
	CO3

	L27
	Laced and Battened columns – Introduction and codal provisons.
	CO3

	L28
	Design of Laced columns and related problems – Illustrate with Channels back to back (and toe to toe) and give problems with I sections
	CO3

	L29/T6
	Numerical problems on compression members.
	CO3

	L30
	Battened columns and related problems.
	CO3

	L31/T7
	Numerical problems on laced and battened columns.
	CO3

	L32
	Design of column splices – Introduction and Types of column splices (bolted and welded)
	CO4

	L33
	Illustrative problems on column splices continued….
	CO4

	L34/T8
	Numerical problems on spliced connections ….
	CO4

	L35
	Design of column base – Introduction, type of column bases – simple and gusted base.
	CO4

	L36/T9
	Numerical problems on column base.	CO4

	L37
	Flexure member (Beam) – Introduction, laterally and laterally unsupported (unrestrained) beams. Plastic moment capacity of section, calculation of plastic modulus for various type of section.
	CO4

	L38
	Calculation of plastic modulus of section continued…
	CO4

	L39
	Classification of cross section based on codal provisions and calculation of flexural strength of laterally supported beams, with low shear and combined shear.
	CO4

	L40
	Design of laterally supported beams, illustrative problems…
	CO4

	L41/
T10
	Numerical problems on laterally supported beams.	CO4

	L42
	Calculation of web buckling and crippling strength, Entire problem of beam design with all checks.& Assignment 4 (L30 - L41).
	CO4

	L43
	Design of Laterally unsupported beam, effective length of beams, warping and Torsional restrains, design problems.
	CO4

	L44/
T11
	Illustrative design problems on laterally unsupported beam with all checks continued.
	CO4

	L45
	Plate Girders (welded only)– Introduction, components of plate girder,
economical depth, Design of plate girder with no stiffeners (with design of connection of flange to web)
	CO5

	L46
	Illustrative problem continued…
	CO5

	L47/
T12
	Design of truss member subjected to Tension and compression loads (angle members of truss) – with bolted / welded connections.
	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)
	5
	10

	Problem Based Learning (PBL)
	0
	2

	Case Based Learning (CBL)
	0
	0

	Clinic
	-
	-

	Practical
	-
	-

	Revision
	1
	4

	Assessment
	2
	6

	TOTAL
	58
	84

	Assessment Methods:

	Formative:
	Summative:

	Assignments
	Sessional Tests

	
	End semester examination

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	2 Hours
	3 Hours
	3 Hours

	Weightage
	10%
	40%
	50%

	Typology of Questions
	Descriptive
	Descriptive
	Descriptive

	Pattern
	Home Assignment(2 nos.)
	Each of the 3 tests 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 – L19and L20 – L33
	L1 – 22,L23-37,L-38-46
	L1 – L50

	Mapping of assessment with Cos:

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

	Sessional Test 1
	×
	×
	
	
	

	Sessional Test 2
	
	
	x
	×
	

	Sessional Test 3 (make-up)
	
	×
	
	×
	×

	Quiz
	-
	-
	-
	-
	-

	Assignment/Presentation
	×
	×
	×
	×
	×

	End Semester Examination
	×
	×
	×
	×
	×

	Laboratory examination
	-
	-
	-
	-
	-

	Feedback Process
	· Mid-Semester feedback

	References
	1.S.S.Bhavikatti ,”Design Of Steel Structures (By Limit State Method As Per Is:
800 2007)”,I.K.International Publishing House Pvt.Ltd
2. Duggal S.K., (2008), “Limit State Design of Steel Structures”, Tata McGraw Hill education private Limited – New Delhi.
3. M.L.Gambhir,(2013) “Fundamentals of Structural steel design” McGraw
Hill education (India) private Limited – New Delhi.
4. Subramanian N., “Design of Steel Structures” (2008), oxford university
New Delhi.
5.IS 800-2007,SP-6 (Part 1), ,IS 875-1984.



	Name of the Program:     
	BSc (Applied Sciences)

	Course Title:    
	 Analysis of Indeterminate structures 

	Course Code: ICE245
	Course Coordinator: Prathiba P Shetty

	Academic Year:  2020
	[bookmark: _GoBack]Semester:   IV 

	No of Credits:    4
	Prerequisites:  Knowledge of Strength of Materials

	Synopsis:
	

Analysis of indeterminate structures is a subject which is very much required for structural engineers.  It needs a thorough knowledge of Strength of materials.


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

	CO 1:  
	Compute the forces in two hinged parabolic arches
	CO 2:  
	Describe the methods to determine forces in statically indeterminate beams and illustrate.
	CO 3:  
	Describe the methods to determine forces in statically indeterminate frames and illustrate.
	CO 4:  
	Develop the influence line diagram for determinate trusses and indeterminate beams.
	CO 5:  
	Discuss various collapse mechanisms to calculate plastic moment capacity of beams and frames, and illustrate.
	Mapping of COs to POs

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

	CO 1
	x
	
	
	x
	x
	
	
	
	
	
	
	

	CO 2
	x
	x
	
	x
	x
	
	
	
	
	
	
	

	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

	L0
	Introduction to the course	CO

	L1
	Introduction, general expression for horizontal thrust 'H' by castigliano's first theorem and for an arch subjected to UDL throughout.	CO1

	L2
	Expression for H for arch with concentrated loads, Lateral yielding, rib shortening, and effect of temperature change	CO1

	L3
	Numerical problems on two hinged arches. Normal thrust and radial shear at any section.	CO1

	T1
	Tutorial problems on two hinged arches	CO1

	L4
	Castigliano's second theorem, Analysis of Propped cantilever.	CO2
	L5
	Problems on propped cantilever	CO2
	L6
	Consistent deformation method - application to fixed beam with midpoint load to obtain the fixed end moment.	CO2
	L7
	Fixed end moment of fixed beam subjected to - UDL throughout, Conc. load at a distance from left support, moment, etc	CO2
	L8
	Numerical problems on fixed beam.	CO2
	T2
	Numerical problems on fixed beam.	CO2
	L9
	Three moment equation for continuous beams, problems.	CO2
	L10
	Numerical problems on continuous beams without fixed support - three moment equation.	CO2
	L11
	Numerical problems on continuous beams without fixed support - three moment equation.	CO2
	L12
	Numerical problems on continuous beams with fixed support - three moment equation.	CO2
	T3
	Numerical problems on continuous beams with fixed support and overhang - three moment equation.	CO2
	L13
	Introduction to slope deflection method, development of equation and general procedure.	CO2
	L14
	Analysis of continuous beams by SD method. Three span continuous beam both ends fixed.	CO2
	L15
	Three span continuous beam with one end fixed and other end hinged, having sinking of one of the mid supports.	CO2
	T4
	Two span continuous beam with one end fixed and other end an overhanging span.	CO2
	L16
	Analysis of frames without sway - A symmetrical no sway frame problem.	CO3

	L17
	Analysis of frames without sway - A unsymmetrical frame problem converted into a non-sway frame.	CO3

	T5
	Analysis of frames with sway - A symmetrical or unsymmetrical frame problem with sway.	CO3

	L18
	Introduction to MD method - FEM, relative stiffness, carryover factor, distribution factor - one example.	CO2

	L19
	Analysis of continuous beam by MD method - general procedure and one numerical with complete explanation.	CO2

	L20
	Numericals: Three span continuous beam with both ends fixed. Two span continuous beam with one end fixed and other end an overhanging span.	CO2

	T6
	Numericals: Three span continuous beam with both ends fixed and sinking of supports.	CO2

	L21
	Two span continuous beam with one end fixed and other end hinge, and sinking of supports.	CO2

	T7
	Analysis of frames without sway - A symmetrical no sway frame problem. An unsymmetrical frame problem converted into a non-sway frame.	CO3

	L22
	Introduction to Kani's method - Continuous beam without joint translation, rotation factor, general procedure.	CO2

	L23
	Numerical problem on continuous beam by Kani's method.	CO2

	L24
	Numerical problem on continuous beam with overhang by Kani's method.
	CO2

	T8 
	Kani's method for members with translatory joints. Numerical on continuous beam with sinking of supports.	CO2
	L25 
	Kani's method for analysis of frames without sway (no joint translation).	CO3
	T9 
	Kani's method for analysis of symmetrical frames - Numerical problems.	CO3
	L26 
	Influence Line Diagrams for bridge trusses - ILD for top chord, bottom chord, vertical and diagonal members.	CO4
	L27 
	ILD for forces in the members of a through type bridge truss.	CO4
	T10 
	ILD for forces in the members of a different type of bridge truss.	CO4
	L28 
	Muller Breslau Principle for Influence Lines - Procedure and application to determinate and indeterminate structures.	CO4
	L29 
	Numerical: ILD for propped cantilevers.	CO4
	L30 
	Numerical: ILD for propped continuous beams.	CO4
	L31 
	Plastic Analysis: Introduction, Fully plastic moment at a section.	CO5
	L32 
	Plastic Analysis: Bending of beams symmetrical about both axes, shape factor, Plastic moment of an arbitrary section.	CO5
	L33 
	Plastic analysis: Shape factors for different type of sections, Numericals on shape factor.	CO5
	L34 
	Plastic Analysis: Mechanisms - Fundamental conditions, Types of mechanisms - beam, sway (or panel), joint and gable.	CO5
	L35 
	Plastic Analysis: Collapse loads - Theorems of plastic collapse, methods of plastic analysis - statical and kinematic methods, principle of virtual work, some examples.	CO5
	L36 
	Plastic Analysis: Numericals to obtain collapse load for, i) Simply supported beam with UDL ii) Propped cantilever with UDL iii) Fixed beam with eccentric loading.	CO5
	T11 
	Plastic Analysis: Numericals on collapse loads of frames.	CO5
	T12 
	Plastic Analysis: Numericals on collapse loads of frames.	CO5
	
	
	

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	48
	48

	Seminar
	
	

	Small Group Discussion (SGD)
	
	

	Self-directed learning (SDL)
	
	

	Problem Based Learning (PBL)
	
	

	Case Based Learning (CBL)
	
	

	Clinic
	
	

	Practical
	
	

	Revision
	
	

	Assessment
	06
	6

	TOTAL
	54
	54

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	1 week (Submission type)
	60 minutes
	180 minutes

	Weightage
	20 %
	30 %
	50 %

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

	Pattern
	Answer all the questions and should submit within one week (Students can refer their class notes)
	Short Answers: 5 questions (5 marks each)
	Answer all 5 full questions of 10 marks each. Each question may have 2 to 3 parts of 3/4/5/6/7 marks

	Schedule
	7th and 13th week of academic calendar
	Calendared activity
	Calendared activity

	Topics covered
	L1-L15   T0-T4
L16 – L36  T5 – T12
	Test 1 : 
(L 1-15  &  T 1-4 ) 
Test2:
(L 16-25  &  T 5-8 ) 
Test3:
(L 26-36 &  T 8-12 )

	Comprehensive examination covering full syllabus. Students are expected to answer all questions

	Mapping of assessment with Cos:

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

	Sessional Test 1
	
	     x
	
	
	

	Sessional Test 2
	
	
	x
	
	x

	Sessional Test 3 (make-up)
	
	
	
	x
	x

	Quiz
	
	x
	x
	
	

	Assignment/Presentation
	
	
	
	x
	x

	End Semester Examination
	x
	x
	x
	x
	x

	Laboratory examination
	
	
	
	
	

	Feedback Process
	· Mid-Semester feedback

	References
	Reddy C.S., (2004), “Basic structural Analysis”, Tata McGraw Hill, New Delhi
Ramamrutham, “Theory of Structures”
Rao Prakash D.S., (1996), “Structural Analysis”, Universities Press, India.
Hibbeler, RC, “Structural analysis”, Pearson Education
Daniel L Schodak, “Structures”, Pearson Education
Vaidyanathan R., and Perumal R., (2004), “Comprehensive Structural Analysis” Vol. I & II, Laxmi Publications, New Delhi.




	Name of the Program:     
	BSc (Applied Sciences)

	Course Title:    
	Fluid Mechanics Laboratory

	Course Code:  ICE 246
	Course Coordinator: Dr.Lathashri U A

	Academic Year:  2019-20
	Semester:   IV Semester

	No of Credits:    02
	Prerequisites:   Fluid Mechanics (ICE 232)

	Synopsis:
	
The objective of this laboratory is to calibrate the various fluid flow measurement instruments installed in pipes, open channels and tanks/reservoirs. Hence, to impart training to use various flow measuring devices for making engineering judgments.



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

	CO 1:  
	Identify the apparatus, determine the parameters of pipe flow and interpret the results
	CO 2:  
	Identify the apparatus, determine the friction factor of  pipe and interpret the results
	CO 3:  
	Identify the apparatus, determine the  parameters of open channel flow and interpret the results
	CO 4:  
	Identify the apparatus, determine discharge through flumes and interpret the results.
	CO 5:  
	Identify the apparatus, determine the parameters of flow through openings in tank, reservoir and interpret the results
	Mapping of COs to POs

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

	CO 1
	×
	×
	
	
	×
	
	
	
	×
	
	
	×

	CO 2
	×
	×
	
	
	×
	
	
	
	×
	
	
	×

	CO 3
	×
	×
	
	
	×
	
	
	
	×
	
	
	×

	CO 4
	×
	×
	
	
	×
	
	
	
	×
	
	
	×

	CO 5
	×
	×
	
	
	×
	
	
	
	×
	
	
	×

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L1
	Calibration of Venturimeter 	CO1

	L2
	Calibration of Orificemeter	CO1

	L3
	Calibration of Orifices and Calibration of V-Notch	CO5,CO3

	L4
	Calibration of Rectangular Notch and Calibration of Cippoletti Notch	CO3

	L5
	Determination of friction factor of pipes and Calibration of Ogee weir 	CO2,CO3

	L6
	Calibration of Curved crested weir and Calibration of Mouthpieces 	CO3,CO5

	L7
	Experiment on Venturiflume	CO4

	L8
	Experiment on standingwave flume 	CO4

	L9
	Calibration of Plug Sluice and Calibration of Broad crested weir 	CO5,CO3

	L10
	Experiment on Parshall flume (Demonstration)  and Repitition	CO4

	L11
	Repitition	--

	L12
	Exam
	--

	
	Mini project: To investigate the relationship between specific energy and depth of flow in a laboratory flume 
	

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	
	

	Seminar
	
	

	Small Group Discussion (SGD)
	
	

	Self-directed learning (SDL)
	
	

	Problem Based Learning (PBL)
	
	

	Case Based Learning (CBL)
	
	

	Clinic
	
	

	Practical
	30
	30

	Revision
	03
	03

	Assessment
	
	

	TOTAL
	33
	33

	Assessment Methods:
As per regulation (60+40)

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	
	
	

	Weightage
	
	
	

	Typology of Questions
	
	
	

	Pattern
	
	
	

	Schedule
	
	
	

	Topics covered
	
	
	

	Mapping of assessment with Cos:

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

	Sessional Test 1
	
	
	
	
	

	Sessional Test 2
	
	
	
	
	

	Sessional Test 3 (make-up)
	
	
	
	
	

	Quiz
	
	
	
	
	

	Assignment/Presentation
	
	
	
	
	

	End Semester Examination
	
	
	
	
	

	Laboratory examination
	×
	×
	×
	×
	×

	Feedback Process
	· Mid-Semester feedback

	References
	1.   Modi N and Seth S M (2005); “Hydraulics and Fluid Dynamics”, Standard book house, New Delhi
2. Jain A K (2002); “ Fluid Mechanics”, Khanna Publications
3. Streeter V L and Wiley E B (1998); “ Fluid Mechanics”, McGraw Hill Co. New York 



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
	ICE 121
	Building Science & Technology
	4
	
	CO2 
	
	
	
	CO1
CO3
CO4
	CO5
	CO1 TO CO5
	
	
	
	CO1 TO CO5

	13
	
ICE 122
	Mechanics of Structures
	4
	CO1 TO CO5 
	
	CO3
	CO3
	
	
	
	
	
	CO2
	
	CO1 TO CO5

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

	15
	
ICE 231
	
Basic Reinforced Concrete Design
	4
	CO1 to CO5
	 CO2 to CO5
	CO1 to CO5
	
	
	
	
	CO2 to CO5
	
	CO2
	
	CO2 to CO5

	16
	
ICE 232
	
Fluid Mechanics
	4
	CO1 to CO5
	 
	CO2 to CO5
	
	CO1 CO3
	
	
	
	
	
	
	CO1 to CO5

	17
	
ICE 233
	
Geotechnical Engineering
	4
	CO1 to CO5
	CO1 to  CO5
	
	
	
	
	
	
	
	
	
	CO1 to CO5

	18
	
ICE 234
	
Surveying
	4
	CO1
To CO5
	CO1
	CO2 CO3 CO5
	CO4
	
	
	
	
	
	
	
	CO1 to CO5

	19
	
ICE 235
	
Surveying Practice
	1
	CO1 to CO5
	
	
	
	CO1 to CO5
	CO2
	
	CO1 to CO5
	
	CO1 to CO5
	
	CO1 to CO5

	20
	
ICE 236
	
Material Testing Laboratory
	2
	CO1 to CO5
	
	CO1 CO3 CO4
	
	CO2 CO5
	
	
	
	
	CO2 to CO5
	
	CO1 to CO5

	21
	
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

	22
	
ICE 241
	
Highway Engg.
	4
	CO1 CO2
CO4
CO5
	CO2  CO4 
	CO2  CO4 
	CO2 CO3 cO4
	CO2
CO4
	CO1 CO2 CO4 CO5
	CO1
CO5
	
	CO1 CO3 CO5
	CO2
	CO2 CO4
	

	23
	
ICE 242
	
Building Design and Drawing
	1
	CO1 to CO5
	
	CO2 to CO4 
	
	CO1
	CO3
CO4
CO5
	
	
	CO1
CO2
CO4
CO5
	CO2
CO3
	
	CO1 to CO5

	24
	
ICE 243
	
Water Supply Engg.
	4
	CO1 CO2 CO4 CO5
	
	 CO4
	CO4
	CO5
	
	CO3
	
	CO5
	CO1
	CO5
	

	25
	
ICE 244
	
Basic Structural Steel Design
	4
	CO1 to CO5
	CO1 to
CO5
	
	CO1 to CO5
	
	
	
	
	
	CO1 to CO5
	CO1 to CO5
	

	26
	
ICE 245
	
Analysis of Indeterminate Structures
	4
	CO1 to CO5
	CO2 to CO4
	CO5
	CO1 to CO4
	CO1 to CO5
	
	
	
	
	
	
	

	27
	
ICE 246
	
Fluid Mechanics Lab. 
	2
	CO1 to CO5
	CO1 to CO5
	
	
	CO1 to CO5
	
	
	
	CO1 to CO5
	
	
	CO1 to CO5
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