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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. (COMPUTER SCIENCE & ENGINEERING)

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

	ICS 121
	JAVA PROGRAMMING
	3–1-3–5

	ICS 122
	COMPUTER ORGANIZATION AND ARCHITECTURE
	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

	ICS 231
	DATA STRUCTURES
	3–1-3–5

	ICS 232
	SWITCHING CIRCUITS AND LOGIC DESIGN
	3–1-3–5

	ICS 233
	SOFTWARE DESIGN USING OBJECT ORIENTED PARADIGM
	3–0-6–5

	IEC 231
	ANALOG ELECTRONIC CIRCUITS
	3–1-0–4

	
	
	15–5–9-23



FOURTH SEMESTER

	SUBJECT CODE
	SUBJECT
	THEORY/TUTORIAL/LAB./  CREDITS

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

	ICS 241
	MICROPROCESSORS
	3–0-6–5

	ICS 242
	DATABASE MANAGEMENT SYSTEMS
	2–1-3–4

	ICS 243
	OPERATING SYSTEMS
	2–1-0–3

	ICS 244
	DESIGN AND ANALYSIS OF ALGORITHMS
	2–1-0–3

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

	
	
	15–6–6-23



Name of the Department: Computer Science & Engineering

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

	Course Title:    
	Mathematics I

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

	Academic Year:  2019 -2020
	Semester:   :   First

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

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

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

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

	CO 2:  
	Theorems on Calculus and Infinite series 

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

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

	CO 5:  
	Understand the basic idea of Numerical methods

	Mapping of COs to POs

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

	CO 1
	   X
	   X
	   
	   
	
	 
	
	
	
	
	
	

	CO 2
	   X
	   X
	
	   X
	
	
	
	
	
	
	
	

	CO 3
	   X
	   
	   
	   
	
	
	
	
	
	
	
	

	CO 4
	   X
	   X
	   
	
	
	
	
	
	
	
	
	

	CO 5
	   X
	   X
	
	
	
	
	
	
	
	
	
	

	Course Delivery / Lesson Plan 

	L No.
	Topics to be covered
	CO addressed

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

	L2
	Problems connected with nth derivatives. 
	CO1

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

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

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

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

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

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

	L9
	Problems on evolute and circle of curvature
	CO1

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

	L11
	Cauchy's Mean value theorem with some examples
	CO2

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

	L13
	Indeterminate forms
	CO2

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

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

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

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

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

	L19
	Sphere and Problems on Sphere
	CO3

	L20
	Right circular cones and cylinders
	CO3

	L21
	Problems on Right circular cones and cylinders
	CO3

	L22
	. Circles and orthogonality of spheres
	CO3

	L23
	Problems on Circles and orthogonality of spheres 
	CO3

	L24
	Reduction formula for integral of  sinmxcosnxdx and  tannxdx  
	CO3

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

	L26
	Evaluating the integral using reduction formula 
	CO3

	L27
	More problems related to reduction formula
	CO3

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

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

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

	L31
	Tracing of polar curves (procedure and standard curves
	CO4

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

	L33
	Application to area.
	CO4

	L34
	Application to area and length
	CO4

	L35
	Application to volume of revolution
	CO4

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

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

	L38
	Introduction to interpolation and finite differences and its properties
	CO5

	L39
	Forward and backward interpolations
	CO5

	L40
	Problems Forward and backward interpolations
	CO5

	L41
	Central and divided differences
	CO5

	L42
	Problems related to Central and divided differences
	CO5

	L43
	Newton-Gregory interpolation
	CO5

	L44
	Problems related to Newton-Gregory interpolation
	CO5

	L45
	Lagrange’s interpolation and Inverse Interpolation
	CO5

	L46
	Problems related to Lagrange’s interpolation
	CO5

	L47
	Newton’s divided difference polynomial
	CO5

	L48
	Problems related to Newton’s divided difference polynomial
	CO5

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	48 (theory)
	48

	Seminar
	0
	0

	Small Group Discussion (SGD)
	3
	6

	Self-directed learning (SDL)
	10
	16

	Problem Based Learning (PBL)
	8
	16

	Case Based Learning (CBL)
	4
	8

	Clinic
	-
	-

	Practical
	-
	-

	Revision
	3
	10

	Assessment
	6
	-

	TOTAL
	82
	104

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	2 hours
	3 hours
	3 hours

	Weightage
	10%
	40%
	50%

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

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

	Schedule
	Scheduled by the faculty
	Calendared Activity
	Calendared Activity

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

	Mapping of assessment with Cos:

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

	Sessional Test 1
	X
	X
	
	
	

	Sessional Test 2
	
	
	X
	X
	

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

	Quiz
	
	
	
	
	

	Assignment/Presentation
	X
	X
	X
	X
	X

	End Semester Examination
	X
	X
	X
	X
	X

	Laboratory examination
	
	
	
	
	

	Feedback Process
	· Mid-Semester feedback

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



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

	Course Title:    
	PHYSICS I

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

	Academic Year:  2019-2020
	Semester:   I

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

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

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

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

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

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

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

	CO 5:  
	Explain the conducting properties of solids.  


	Mapping of COs to POs : 

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

	CO 1
	X
	
	
	
	
	
	
	
	
	
	
	

	CO 2
	X
	
	X
	
	
	
	
	
	
	
	
	

	CO 3
	X 
	
	
	
	
	
	
	X
	
	
	
	

	CO 4
	X
	
	
	
	X
	
	
	
	
	
	
	

	CO 5
	
	
	
	  
	
	
	
	
	
	
	
	X


	Course delivery/Lesson plan

	Lecture no.
	Topic to be covered

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

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

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

	L4
	Newton’s rings, Michelson interferometer.

	L5
	Problem solving . 

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

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

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

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

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

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

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

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

	L14
	Einstein equation, explaining experimental observations. Problem solving.

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

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

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

	L18
	Interpretation of quantum mechanics. Schrodinger equation.

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

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

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

	L22
	The simple harmonic oscillator. Problem solving.

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

	L24
	Quantum model of the hydrogen atom: quantum numbers.

	L25
	Physical interpretation of quantum numbers.

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

	L27
	Principle and working of lasers.

	L28 
	Problem solving.

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

	L30 
	Rotational and vibrational motion of molecules. Problem solving.

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

	L32
	Density of states.

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

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

	L35
	Super conductivity.

	L 36
	Problem solving

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	36
	108

	Seminar
	
	

	Small Group Discussion (SGD)
	
	

	Self-directed learning (SDL)
	
	

	Problem Based Learning (PBL)
	
	

	Case Based Learning (CBL)
	
	

	Clinic
	
	

	Practical
	3 Hours/week            
	72 

	Revision
	
	

	Assessment
	9
	36

	TOTAL
	
	

	Assessment Methods: Assignments, In semester and end semester examinations

	Formative: 
	Summative: 

	 Assignments/presentations
	Sessional Tests

	Quizes
	End semester examination

	Class room question-answer discussions
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	6 Hours
	3 Hours
	3 Hours

	Weightage
	10 %
	40 %
	50 %

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

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


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

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

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

	Mapping of assessment with Cos: 

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

	Sessional Test 1
	CO 1
	-
	-
	-
	-

	Sessional Test 2
	-
	CO 2
	CO 3
	-
	-

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

	Quiz
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5

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

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

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

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

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

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




	Name of the Program:     
	BSc (Applied Sciences)

	Course Title:    
	Mechanics of Solids

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

	Academic Year:  2019-2020
	Semester:   First Semester

	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

	Quizes
	End semester examination

	Class room question-answer discussions
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	6 Hours
	3 Hours
	3 Hours

	Weightage
	10 %
	40 %
	50 %

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

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


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

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

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

	Mapping of assessment with Cos: 

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

	Sessional Test 1
	CO 1
	-
	-
	-
	-

	Sessional Test 2
	CO 1
	CO 2
	-
	-
	-

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

	Quiz
	-
	-
	-
	-
	-

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

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

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

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

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

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




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

	Course Title:    
	Chemistry

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

	Academic Year:  2019-2021
	Semester: Second   

	No of Credits:    4
	Prerequisites:   NIL

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

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

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

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

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

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

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

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

	Mapping of COs to POs

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

	CO 1
	X
	
	
	
	
	
	
	
	
	
	
	

	CO 2
	
	X
	
	
	
	
	
	
	
	
	
	

	CO 3
	X
	
	
	
	
	
	
	
	
	
	
	

	CO 4
	X
	
	
	
	
	
	
	
	
	
	
	

	CO 5
	X
	
	
	
	
	
	
	
	
	
	
	

	CO 6
	X
	
	
	
	
	
	
	X
	
	
	
	

	Course content and outcomes:

	
	

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

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

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

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

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

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

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

	CO 2

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

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

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

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

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

	CO 3

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

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

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

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

	Concept of collision theory and transition state theory
	CO 3

	Determination energy of activation by Arrhenious equation
	CO 3

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

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

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

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

	Hybridization 
	CO 4

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

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

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

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

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

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

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

	carbonium ions, carbanions, carbon free radicals, 
	CO 5

	substitution reactions, addition reactions, 
	CO 5

	elimination reactions, rearrangement reactions, 
	CO 5

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

	Isomerism-structural
	CO 5

	stereoisomerism.
	CO 5

	Acid-base titration (Alkalimetry)
	CO 6

	Determination of hardness of water
	CO 6

	Determination of chloride content of water
	CO 6

	Determination of percentage of copper in brass.
	CO 6

	Estimation of ammonia nitrogen in a Fertilizer
	CO 6

	Determination of rate constant of hydrolysis of an ester
	CO 6

	Conductometric titrations
	CO 6

	Pka value of a weak acid using PH meter
	CO 6

	Colorimetric estimation
	CO 6

	Redox titration using Potentiometer
	CO 6

	

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture
	36 (theory)
	50

	Seminar
	0
	0

	Small Group Discussion (SGD)
	2
	2

	Self-directed learning (SDL)
	9
	18

	Problem Based Learning (PBL)
	0
	0

	Case Based Learning (CBL)
	0
	0

	Clinic
	-
	-

	Practical
	30 (Lab)
	30

	Revision
	2
	5

	Assessment
	2
	-

	TOTAL
	81
	105

	
	
	

	Assessment Methods:

	Formative:
	Summative:

	Assignments
	Sessional Tests

	Lab performance
	End semester examination

	
	

	
	

	Mapping of assessment with COs

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

	Sessional Test 1
	x
	
	x
	
	
	

	Sessional Test 2
	
	x
	x
	x
	
	

	Sessional Test 3 (make-up)
	
	
	
	x
	x
	

	Assignment
	
	
	x
	
	
	

	End Semester Examination
	x
	x
	x
	x
	x
	

	Laboratory examination
	
	
	
	
	
	x

	Feedback Process
	· Mid-Semester feedback

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



	Name of the Program:     
	BSc (Applied Sciences)

	Course Title:    
	JAVA Programming

	Course Code: ICS 121
	Course Coordinator: Arti Pawar

	Academic Year:  2019-2020
	Semester:   II

	No of Credits:    5
	Prerequisites:   NIL

	Synopsis:
	
This course provides a platform to learn Java language basics and object programing. 
Students will be well versed with OOPs concept through Classes, Objects, Constructor & Method Overloading, Run-time-polymorphism, Reusability & Multithreading. They can handle run-time errors and events on different components on Swings.


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

	CO 1:  
	Learn Java Basics: Syntax, Data Types, Static variable, life & scope of the variable and Operators.

	CO 2:  
	Understand the concept of Object Oriented Programming through classes and objects. They will be able to implement runtime memory allotment, constructor overloading, method with flexible argument and this-pointer. Robust feature of Java is also learnt by understanding mechanism of Garbage Collection.

	CO 3:  
	Understand OOPs concept of Run Time Polymorphism and Reusability by implementing Inheritance, Abstract Classes, Interface and Packages respectively.

	CO 4:  
	Code to handle runtime errors with the help of Exception handling code. They will also experience the effect of chained exception and finally block. They can experience parallel processing and resource sharing through multithreading.

	CO 5:  
	Handle all types of Data to input and output from different sources and destination. They will also be able to handle and react on different events on Swing components.

	Mapping of COs to POs

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

	CO 1
	X
	X
	
	
	
	
	
	
	
	
	
	

	CO 2
	X
	X
	
	
	
	
	
	
	
	
	
	

	CO 3
	X
	X
	
	
	
	
	
	
	
	
	
	

	CO 4
	X
	X
	X
	X
	
	
	
	
	X
	
	
	

	CO 5
	X
	X
	X
	X
	
	
	
	
	X
	
	X
	X

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L1
	The Java Language, The Key Attributes of Object Oriented Programming
	CO1

	L2
	The Java Development Kit, A First Simple Program, Programming Basics, The Java Keywords, Identifiers in Java, The Java Class Libraries. 
	CO1

	L3
	Java’s Primitive Types, Literals, Variables,Scope and Lifetime of Variables.
	CO1

	T1
	Operators and Operator Precedence, Expressions, Input, Control Structures.
	CO1

	L4
	Arrays 
	CO1

	L5
	Strings
	CO1

	L6
	Class Fundamentals, Creating Objects, Methods
	CO2

	T2
	Reference Variables and Assignment, Returning from a method, Returning a Value
	CO2

	L7
	Using Parameters, Constructors, Parameterized Constructors
	CO2

	L8
	The new operator, Garbage Collection and Finalizers, this keyword
	CO2

	L9
	Controlling Access to Class Members, Pass Objects to Methods, Arguments Passing
	CO2

	T3
	Returning Objects, Method Overloading
	CO2

	L10
	Overloading Constructors, Understanding static
	CO2

	L11
	Nested and Inner Classes, Variable Length Arguments
	CO2

	L12
	Inheritance Basics, Member Access and Inheritance, Constructors and Inheritance
	CO3

	T4
	User Super to Call Superclass Constructors and Access Superclass Members
	CO3

	L13
	Creating Multilevel Hierarchy
	CO3

	L14
	Order of execution of Constructors, Superclass References and Subclass Objects 
	CO3

	L15
	Method Overriding and Polymorphism 
	CO3

	T5
	Using Abstract Classes, Using Final, The Object Class.
	CO3

	L16
	Interface Fundamentals, Creating and Interface, Implementing an Interface
	CO3

	L17
	Using Interface References, Implementing Multiple Interfaces
	CO3

	L18
	Constants in Interfaces, Extending Interfaces
	CO3

	T6
	Nested Interfaces.
	CO3

	L19
	Package Fundamentals Packages and Member Access
	CO3

	L20
	Importing Packages
	CO3

	L21
	 Static Import
	CO3

	T7
	Exception Hierarchy, Exception Handling Fundaments ,an Uncaught Exception
	CO4

	L22
	Handling Errors through Exceptions, Using Multiple catch Clauses
	CO4

	L23
	Nesting try blocks, Throwing an Exception, Closer look at Throwable, Using finally, Using throws, 
	CO4

	L24
	Built-in Exceptions, Creating Exception Subclasses.
	CO4

	T8
	Multithreading Fundamentals, The Thread Class and Runnable Interface 
	CO4

	L25
	Creating a Thread and Multiple Threads, 
	CO4

	L26
	Determining when a Thread Ends, Thread Priorities, 
	CO4

	L27
	Synchronization, Using Synchronized Methods, 
	CO4

	T9
	The synchronized statement, Thread Communication, 
	CO4

	L28
	Suspending, Resuming and Stopping Threads.
	CO4

	L29
	Char and Byte stream classes, Predefined streams
	CO5

	L30
	Console i/o using streams, 
	CO5

	T10
	Reading and Writing Files using Bytestreams and Charstreams.File,
	CO5

	L31
	FilenameFilter, Random Access File class.
	CO5

	L32
	The origin and design philosophy of swing components
	CO5

	L33
	Containers,
	CO5

	T11
	Layout Managers,
	CO5

	L34
	Event handling
	CO5

	L35
	Event handling using push button
	CO5

	L36
	JTextField,Anonymous inner classes
	CO5

	T12
	JTextField,Anonymous inner classes to handle events.
	CO5

	JAVA Programing Lab

	L1
	Control Statements
	CO1

	L2
	1D and 2D Arrays
	CO1

	L3
	Classes, methods and Objects
	CO2

	L4
	Constructors and static methods
	CO2

	L5
	Inheritance and Packages
	CO3

	L6
	Interfaces
	CO3

	L7
	Exception Handling
	CO3

	L8
	Multithreading
	CO4

	L9
	Multithreading
	CO4

	L10
	Input/output
	CO5

	L11
	Swings and Event Handling
	CO5

	L12
	Swings and Event Handling
	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)
	10
	20

	Case Based Learning (CBL)
	
	

	Clinic
	
	

	Practical
	30
	30

	Revision
	4
	8

	Assessment
	10 ( 6 Theory + 4 Practical)
	

	TOTAL
	102
	106

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

	Schedule
	Scheduled by the faculty
	Calendared Activity
	Calendared Activity

	Topics covered
	 
	 
	  

	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
	X

	End Semester Examination
	X
	X
	X
	X
	X

	Laboratory examination
	X
	X
	X
	X
	X

	Feedback Process
	· Mid-Semester feedback

	References
	Herbert Schildt and Dale Skrien, “Java Fundamentals – A Comprehensive  Introduction”, McGrawHill, First Edition, 2013.   
Herbert Schildt, “The Complete Reference JAVA 2”, Tata McGrawHill, 8th Edition 2011.   
Dietel and Dietel, “Java How to Program”, 9th Edition, Prentice Hall India, 2012.   
Steven Holzner, “Java 2 programming BlackBook”,DreamTech,India 2005.




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

	Course Title:    
	Computer Organization and Architecture

	Course Code: ICS 122 
	Course Coordinator: Hemalatha S

	Academic Year:  2019-2020
	Semester:   II

	No of Credits:   4 
	Prerequisites:   NIL

	Synopsis:
	This course provides the fundamental knowledge about the components of computer and their organization. The course will prepare the students to understand the functioning of different units of the computer system: the Arithmetic and Logic Unit, the Processing unit, the Memory and the Input-Output System. The course will also help the students to gain the knowledge of parallel computer architecture and parallel processing concepts by which the students can apply the theoretical knowledge in solving practical problems.    

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

	CO 1:  
	Outline the Computer Hardware and Software, Methodology of machine instructions, addressing techniques and instruction sequencing.

	CO 2:  
	Analyze the Number Systems, Positional number systems, Integer and Floating point arithmetic.

	CO 3:  
	Understand the CPU structure and function, functioning of the control unit.

	CO 4:  
	Recall about the basics of memory design I/O techniques of computer systems

	CO 5:  
	Explain the pipelining principles, Data dependencies and hazards, SIMD and Multiprocessor concepts.

	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
	Computer types, Functional units 
	CO1

	L2
	Basic operational concepts
	CO1

	L3
	Numbers, Arithmetic Operations and Characters, Performance
	CO1

	T1
	Memory locations and addresses, Memory operations
	CO1

	L4
	RISC and CISC Instruction sets, RISC Instructions and Instruction Sequencing 
	CO1

	L5
	Addressing modes, CISC and RISC styles
	CO1

	L6
	Decimal, Binary, Hexadecimal, Conversions, ALU
	CO2

	T2
	Integer Arithmetic-Addition and Subtraction, Unsigned Multiplication 	
	CO2

	L7
	Two’s complement multiplication
	CO2

	L8
	Unsigned Division
	CO2

	L9
	Floating point representation, IEEE Standard for Floating point representation
	CO2

	T3
	Floating point arithmetic- addition and Subtraction
	CO2

	L10
	Floating point arithmetic- Mutiplication and Division
	CO2

	L11
	Example Problems
	CO2

	L12
	Example Problems
	CO2

	T4
	CPU structure and Function: processor organization, register organization
	CO3

	L13
	Instruction cycle, Control Unit Operation: Micro operations
	CO3

	L14
	Control of the processor 
	CO3

	L15
	Hardwired Implementation
	CO3

	T5
	Micro-programmed control-Basic concepts, micro instructions
	CO3

	L16
	Wilkes control, Microinstruction sequencing  
	CO3

	L17
	Microinstruction execution , microinstruction encoding  
	CO3

	L18
	Basic concepts, RAM memories
	CO4

	T6
	Read only memories
	CO4

	L19
	Memory Hierarchy
	CO4

	L20
	Cache memories-mapping functions- Direct, Associative 
	CO4

	L21
	Set Associative Mapping
	CO4

	T7
	Replacement algorithms
	CO4

	L22
	Performance considerations
	CO4

	L23
	Virtual memories
	CO4

	L24
	Secondary storage-Magnetic Disk
	CO4

	T8
	Optical Disks
	CO4

	L25
	Accessing I/O devices, I/O Device Interface
	CO4

	L26
	Program-Controlled I/O, An Example of a RISC-Style I/O Program and CISC-Style I/O
	CO4

	L27
	Interrupts-Enabling and Disabling Interrupts, Handling Multiple Devices
	CO4

	T9
	Processor Control Registers, Direct Memory Access
	CO4

	L28
	Bus Structure, Bus Operation, Synchronous Bus
	CO4

	L29
	Asynchronous Bus
	CO4

	L30
	Interface circuits- Parallel Interface 
	CO4

	T10
	Serial Interface
	CO4

	L31
	Pipelining- Basic Concept, Pipeline Organization, Pipelining Issues
	CO5

	L32
	Data Dependencies- Operand Forwarding, Handling Data Dependencies in Software
	CO5

	L33
	Memory Delays- Branch Delays, Unconditional Branches, Conditional Branches
	CO5

	T11
	Branch Delay Slot, Branch Prediction
	CO5

	L34
	Hardware Multithreading,  Vector (SIMD) Processing, Graphics Processing Units (GPUs)
	CO5

	L35
	Shared-Memory Multiprocessors- Interconnection Networks
	CO5

	L36
	Cache Coherence, Write-Through Protocol, Write-Back protocol
	CO5

	T12
	Snoopy Caches, Directory-Based Cache Coherence                             			
	CO5

	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
	
	

	Revision
	4
	8

	Assessment
	06
	

	TOTAL
	54
	96

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	2 hours
	3 hours
	3 hours

	Weightage
	10%
	40%
	50%

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

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

	Schedule
	Scheduled by the faculty
	Calendared Activity
	Calendared Activity

	Topics covered
	Assignment 1:
L1-L12 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 

	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. Carl Hamacher, ZvonkoVranesic and SafwatZaky, “Computer Organization and Embedded Systems”, Sixth edition, McGraw Hill Publication, 2012. 
2. William Stallings, “Computer Organization and Architecture Designing for Performance”, Tenth edition, Pearson Education Limited , 2016 
3. D.A. Patterson and J.L.Hennessy, "Computer Organization and Design-The Hardware/Software Interface", Fifth Edition, Morgan Kaufmann, 2011. 




	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, 
Differential equations

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

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

	CO 1:  
	Understand the basic knowledge of Ordinary Differential equations

	CO 2:  
	Higher order Differential equations

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

	CO 4:  
	Laplace transforms and its applications

	CO 5:  
	Complex variables and functions

	Mapping of COs to POs

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

	CO 1
	   X
	   X
	
	
	
	
	
	
	
	
	
	

	CO 2
	   X
	   X
	
	
	
	
	
	
	
	
	
	

	CO 3
	   X
	   
	
	
	
	
	
	
	
	
	
	

	CO 4
	   X
	
	
	
	
	
	
	
	
	
	
	

	CO 5
	   X
	
	
	
	
	
	
	
	
	
	
	

	Course Delivery / Lesson Plan 

	L No.
	Topics to be covered
	CO addressed

	L1
	Formation of differential equation with simple problems
	CO1

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

	L3
	Equations reducible to homogeneous form with problems
	CO1

	L4
	Problems on Equations reducible to homogeneous
	CO1

	L5
	Linear differential equations with problems
	CO1

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

	L7
	Equations reducible to exact equations with related problems.
	CO1

	L8
	Problems on Equations of Exact forms
	CO1

	L9
	Higher order linear differential equations with problems
	CO1

	L10
	Rules for finding the complementary function with problems
	CO2

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

	L12
	Problems on Particular integrals.
	CO2

	L13
	Method of variation of parameters with examples
	CO2

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

	L15
	Problems on Cauchy’s Homogeneous equations
	CO2

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

	L17
	Solution of partial differential equations by direct integration.
	CO3

	L18
	Problems on Partial differential equations
	CO3

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

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

	L21
	Problems on Taylor series method
	CO3

	L22
	Improved Euler’s method with examples.
	CO3

	L23
	Runge - Kutta methods of order two and problems
	CO3

	L24
	Runge - Kutta methods of order four
	CO3

	L25
	Laplace transforms of elementary functions with problems
	CO4

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

	L27
	Laplace Transform of periodic functions
	CO4

	L28
	Problems on Laplace Transform.
	CO4

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

	L30
	Inverse Laplace transforms with simple problems
	CO4

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

	L32
	Problems on
	CO4

	L33
	Laplace transforms using unit step functions
	CO4

	L34
	Convolution theorem and inverse using convolution
	CO4

	L35
	Solution of initial value problems using Laplace transforms.
	CO4

	L36
	Problems on inverse Laplace transforms
	CO4

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

	L38
	Cauchy-Riemann equations and harmonic functions 
	CO5

	L39
	Problems connected with analytic and harmonic functions
	CO5

	
	Problems on harmonic functions
	CO5

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

	L42
	Cauchy’s integral theorem and integral formula
	CO5

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

	L44
	Problems on Cauchy’s theorem
	CO5

	L45
	Taylor series and Laurent series with related problems
	CO5

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

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

	L48
	Problems on semi-circles and rectangular contours
	CO5

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	48 (theory)
	48

	Seminar
	0
	0

	Small Group Discussion (SGD)
	3
	6

	Self-directed learning (SDL)
	10
	16

	Problem Based Learning (PBL)
	8
	16

	Case Based Learning (CBL)
	4
	8

	Clinic
	-
	-

	Practical
	-
	-

	Revision
	3
	10

	Assessment
	6
	-

	TOTAL
	82
	104

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	2 hours
	3 hours
	3 hours

	Weightage
	10%
	40%
	50%

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

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

	Schedule
	Scheduled by the faculty
	Calendared Activity
	Calendared Activity

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

	Mapping of assessment with Cos:

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

	Sessional Test 1
	X
	X
	
	
	

	Sessional Test 2
	
	
	X
	X
	

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

	Quiz
	
	
	
	
	

	Assignment/Presentation
	X
	X
	X
	X
	X

	End Semester Examination
	X
	X
	X
	X
	X

	Laboratory examination
	
	
	
	
	

	Feedback Process
	· Mid-Semester feedback

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




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

	Course Title:    
	Data Structures

	Course Code:   ICS 231
	Course Coordinator:  Dr. Narendra V G

	Academic Year:   2018-2019
	Semester:    III

	No of Credits:    5
	Prerequisites:    Nil

	Synopsis:
	This course provides the fundamental knowledge about data stuructures, and analyzing the algorithms, and computing its complexity. This course will prepare the studenets to understand and remember the algorithms, and its analysis procedures. Also, understand  the concept of data structures through ADT including List, Stack, Queues, Trees, and Graph. The course will also help to design and implement various data structure algorithms and to introduce various techniques for representation of the data in the real world. Finally the students will able to develop application using data structure algorithms. 


	Course Outcomes (COs):
	 

	Theory

	CO 1:  
	Write recursive methods and to analyze the performance of various algorithms.

	CO 2:  
	Demonstrate understanding of stack data structure and their applications, Queues and Linked lists in problem solving and programming.

	CO 3:  
	Demonstrate understanding of the nonlinear data structures such as binary trees and their applications in problem solving and programming.

	CO 4:  
	Demonstrate understanding of various Sorting and Searching algorithms including hashing.

	CO 5:  
	Understand and apply fundamental algorithmic problems including graph representations and graph traversals.

	Lab  

	CO 6:  
	Be able to design and analyze the time and space efficiency of the data structure

	CO 7:  
	Be capable to identity the appropriate data structure for given problem

	CO 8:  
	Have practical knowledge on the applications of data structures

	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

	CO 6
	X
	
	X
	
	
	
	
	
	
	
	
	X

	CO 7
	X
	X
	X
	
	
	
	
	
	
	
	
	X

	CO 8
	X
	X
	X
	X
	
	
	
	
	
	
	
	X

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L1
	ALGORITHM ANALYSIS – SPACE COMPLEXITY
	CO1

	L2
	 Time Complexity	
	CO1

	L3
	Big-oh Notation
	CO1

	T1
	Recursion – Definition and examples
	CO1

	L4
	Recursion examples: GCD, Fibonacci
	CO1

	L5
	Tower of Hanoi Problem
	CO1

	L6
	Stacks - Definitions and Implementation
	CO2

	T2
	Representation
	CO2

	L7
	Operations on Stacks 
	CO2

	L8
	Applications of stacks
	CO2

	L9
	Applications of stacks
	CO2

	T3
	Queues – Definition
	CO2

	L10
	Representation	
	CO2

	L11
	Operations on Queues
	CO2

	L12
	Linked Lists  
	CO2

	T4
	Representation of Linked Lists
	CO2

	L13
	Singly linked list 
	CO2

	L14
	Doubly linked list
	CO2

	L15
	Trees – Definition, Representation
	CO3

	T5
	Tree Representation
	CO3

	L16
	Binary Trees – Operations
	CO3

	L17
	Binary Tree Traversal
	CO3

	L18
	Binary Tree Traversal
	CO3

	T6
	Additional binary tree operations
	CO3

	L19
	Binary Search Trees Definition
	CO3

	L20
	Searching a Binary Search Trees
	CO3

	L21
	Insertion and Deletion into Binary Search Trees
	CO3

	T7
	AVL trees.
	CO3

	L22
	Searching – Linear Search
	CO4

	L23
	Binary Search
	CO4

	L24
	Time Complexity Analysis of Searching Algorithms
	CO4

	T8
	Sorting- Insertion Sort
	CO4

	L25
	Quick Sort
	CO4

	L26
	Quick Sort contd…
	CO4

	L27
	Merge Sort
	CO4

	T9
	Merge Sort contd…
	CO4

	L28
	Heap Sort
	CO4

	L29
	Heap Sort contd…
	CO4

	L30
	Time Complexity Analysis of sorting algorithms
	CO4

	T10
	Hashing – Abstract Data Type
	CO4

	L31
	Static Hashing 
	CO4

	L32
	Overflow Handling
	CO4

	L33
	Graphs – definition
	CO5

	T11
	Types of Graphs
	CO5

	L34
	Graph Representation- Adjacency Matrix, Adjacency Lists
	CO5

	L35
	Depth First Search
	CO5

	L36
	Breadth-First Search
	CO5

	T12
	Shortest paths and Transitive Closure
	CO5

	Data Structures Lab

	L1
	Review of C++ and Templates
	CO6 & CO7

	L2
	Review of C++ and Templates [Contd...]
	CO6 & CO7

	L3
	Stacks
	CO6 & CO7

	L4
	Recursion
	CO6 & CO7

	L5
	Queues
	CO6 & CO7

	L6
	Lists
	[bookmark: __DdeLink__3376_536405664]CO7 & CO8

	L7
	Lists [Contd..]
	CO7 & CO8

	L8
	Trees
	CO7 & CO8

	L9
	Trees [Contd..]
	CO7 & CO8

	L10
	Sorting
	CO6 & CO8

	L11
	Graphs
	CO7 & CO8

	L12
	Test
	CO6, CO7 & CO8

	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
	36
	72

	Revision
	4
	8

	Assessment
	06
	

	TOTAL
	100
	162

	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:
[bookmark: _GoBack3]L25-L36 and T9-T12
	Comprehensive examination covering full syllabus 

	Assessment Plan: Lab

	As per the regulation: (25+25) 

	Mapping of assessment with Cos:

	Nature of assessment
	CO 1
	CO 2   CO 3
	CO 4  CO 5
	CO 6  CO7
	CO 8

	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
	1.  Ellis Horowitz, Sartaj Sahni, Dinesh P. Mehta “Fundamentals of Data Structures in C ++” , Universities Press, 2nd Edition, 2008.
2. Narasimha Karumanchi, “Data Structures and Algorithms Made Easy: Data Structures and Algorithmic Puzzles”, Careermonk Publications, 5th Edition, 2016
3. Tenenbaum Aaron M., LangsamYedidyah, Augenstein Moshe J., “Data structures using C”, 1st  Edition, Pearson Prentice Hall of India Ltd.,  2007. 
4. Mark Allen Weiss, “Algorithms, Data Structures and Problem solving with       C++,   Addison Wesley , 3rd Edn. 2006



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

	Course Title:    
	SWITCHING CIRCUITS AND LOGIC DESIGN

	Course Code:   ICS 232
	Course Coordinator:  D.CENITTA

	Academic Year:   2019-20
	Semester:    III

	No of Credits:    5
	Prerequisites:    NIL

	Synopsis:
	This course provides the fundamental knowledge about the logic circuits. The course will prepare the students to develop the skills of implementing logic circuits using Verilog. To Simplify the logical expressions and implement using logic gates. The course will also help the students to Design and analyse the combinational and sequential circuits. Relate theoretical concepts to practical applications like multiplexer, encoder, decoder, code converter, counter, shift register applications. 


	Course Outcomes (COs):
	 

	CO 1:  
	Describe the operations of basic logic gates, apply Boolean algebra to simplify, implement and analyze the performance of logic functions in various forms.  
	CO 2:  
	Construct arithmetic circuits and employ them to suite various practical applications.      
	CO 3:  
	Design and analyse combinational circuits using multiplexers, encoders, and decoders
	CO 4:  
	Discuss about the types of flip-flops and use them to design synchronous and asynchronous sequential circuits for different applications.   
	CO 5:  
	Explain the working principles of various switching circuits.    
	Mapping of COs to POs

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

	CO 1
	X
	X
	
	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
	Brief overview of Logic gates : Variables and functions, Truth Tables: AND OR, NOT, NAND, NOR, XOR gates, Logic Gates and Networks
	CO1

	L2
	Boolean algebra: Axioms and theorems
	CO1

	L3
	Application of Boolean algebra to simplify logic functions: Minterms, SOP   form of expressions, Synthesis using AND, OR and NOT gates, 
	CO1

	T1
	Tutorial on Boolean algebra-Simplification in SOP form, introduction to Verilog HDL 
	CO1

	L4
	Maxterms, POS form of expressions, Simplification in POS form
	CO1

	L5
	NAND and NOR logic Networks
	CO1

	L6
	NAND only and NOR only logic circuits-multilevel circuits
	CO1

	T2
	Tutorial on Boolean algebra-Simplification in POS form
	CO1

	L7
	Minimization and K-Map-2 and 3 variable
	C01

	L8
	4 and 5 variable K-map
	CO1

	L9
	Terminology: Strategy for minimization
	CO1

	T3
	Tutorial on K-map
	CO1

	L10
	Minimization of POS forms
	CO1

	L11
	Incompletely Specified Functions, Multiple Output Circuits
	CO1

	L12
	Multilevel Synthesis, Multilevel NAND and NOR Circuits
	CO1

	T4
	Quine-McCluskey method simplification
	CO1

	L13
	Tutorial on Quine-McCluskey method
	CO1

	L14
	Positional Number Representation, Addition of unsigned numbers
	CO2

	L15
	Signed numbers, Tutorial on addition/subtraction
	CO2

	T5
	Arithmetic Circuits: Half Adder, Full Adder, Ripple Carry Adder
	CO2

	L16
	Adder/Subtractor, BCD Adder
	CO2

	L17
	Fast adders-Carry Look Ahead adder
	CO2

	L18
	Design of Arithmetic Circuits Using Verilog-Use of sub circuits
	CO2

	T6
	Tutorial on application of adders
	CO2

	L19
	Arithmetic comparison circuits 
	CO2

	L20
	Code converter
	CO2

	L21
	Multiplexer
	CO3

	T7
	Decoder, Encoder
	CO3

	L22
	Verilog for Combinational Circuits
	CO3

	L23
	Verilog for Combinational Circuits
	CO3

	L24
	Tutorial on applications of multiplexers and decoders
	CO3

	T8
	Flip-Flops-RS
	CO4

	L25
	D, JK and T FF
	CO4

	L26
	Registers, Tutorial on Verilog for storage elements
	CO4

	L27
	Master/Slave FF
	CO4

	T9
	Edge triggered FF
	CO4

	L28
	Tutorial on FFs, Synchronous sequential circuits
	CO4

	L29
	Design of Synchronous Sequential Circuits
	CO4

	L30
	Analysis of Synchronous Sequential Circuits
	CO4

	T10
	Tutorial on design of synchronous counters
	CO4

	L31
	Ripple Counters, Shift Registers
	CO4

	L32
	Ring and Johnson Counters
	CO4

	L33
	 Tutorial on  Verilog  for counters
	CO4

	T11
	Transistor Switches, NMOS logic gates
	CO5

	L34
	CMOS Logic Gates
	CO5

	L35
	Programmable Logic Devices
	CO5

	L36
	Noise Margin, Power dissipation, Fan-in, Fan-out
	CO5

	T12
	Transmission Gates, Tristate drivers, Tutorial on switching circuits
	CO5

	SWITCHING CIRCUITS AND LOGIC DESIGN LAB

	Course Outcomes (COs):

	CO 1:  
	Test and Apply Boolean algebra to simplify logical expressions and simulate using Verilog. Apply K-map to minimize logical expressions and write Verilog code to verify the same.
	CO 2:  
	Design and use arithmetic circuits for solving practical problems. Use multiplexers to design and analyze combinational circuits.
	CO 3:  
	Construct decoders, encoders and employ them to suite various practical applications. Design and simulate sequential circuits using Verilog.
	L1
	Introduction to Verilog	CO1

	L2
	Verification and application of Boolean algebra	CO1

	L3
	Simplification using k-maps	CO1

	L4
	Multiple output circuits and multilevel synthesis	CO1

	L5
	Arithmetic circuits	CO2

	L6
	Comparators and code converters	CO2

	L7
	Multiplexers	CO2

	L8
	Multiplexer Applications	CO2

	L9
	Decoders and encoders	CO3

	L10
	Applications of decoders	CO3

	L11
	Flip flops and registers	CO3

	L12
	Counters	CO3

	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: (25+25)  

	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
	1.  Stephen Brown and Zvonko Vranesic, “Fundamentals of Digital Logic with Verilog Design” Tata McGraw Hill Publishing Co. Ltd., 3rd Edition, 2014. 
2. M. Morris Mano, “Digital Design”, PHI Pvt. Ltd., 2nd Edition, 2000. 
3. Donald D. Givone, “Digital Principles and Design”, Tata McGraw Hill Publishing Co. Ltd, 2003 
4. John F. Wakerly, “Digital design - Principles and practice”, Pearson Education, 4th Edition, 2013 




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

	Course Title:    
	SOFTWARE DESIGN USING OBJECT ORIENTED PARADIGM

	Course Code: ICS 233
	Course Coordinator: Srikanth Prabhu

	Academic Year:  2019-2020
	Semester:   III

	No of Credits:   5
	Prerequisites:   NIL

	Synopsis:
	This course provides the fundamental knowledge about softer design using objected oriented paradigm. The course will prepare the students to understand the functioning of different units of the softer design using objected oriented paradigm: UML DIAGRAMS, APPLYING DESIGN PATTERNS, DESIGN PATTERNS,GRASP and CODING and TESTING.     

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

	CO 1:  
	Identifying life cycle models.

	CO 2:  
	Finding requirements and drawing use case diagrams.

	CO 3:  
	To identify class diagrams and activity diagrams and state diagrams. 

	CO 4:  
	To identify sequence diagrams and collaboration diagrams.

	CO 5:  
	To identify design patterns and performing testing and coding.

	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
	UML DIAGRAMS: Introduction to OOAD
	CO1

	L2
	Unified Process
	CO1

	L3
	UML diagrams, Use Case
	CO2

	T1
	Class Diagrams
	CO2

	L4
	Interaction diagrams
	CO2

	L5
	State Diagrams, Activity Diagrams
	CO2

	L6
	Package, component and Deployment Diagrams
	CO2

	T2
	CASE STUDY – the Next Gen POS system
	CO3

	L7
	Relating Use cases - include, extend and generalization
	CO3

	L8
	Elaboration, Domain Models
	CO3

	L9
	Finding conceptual classes and description classes
	CO3

	T3
	Associations, Attributes
	CO3

	L10
	Domain model refinement – Finding conceptual class Hierarchies
	CO3

	L11
	Discussion on Sessional 1 questions
	CO3

	L12
	APPLYING DESIGN PATTERN
	CO3

	T4
	System sequence diagrams
	CO3

	L13
	Relationship between sequence diagrams and use cases
	CO3

	L14
	Logical architecture and UML package diagram
	CO3

	L15
	UML class diagrams
	CO3

	T5
	UML interaction diagrams
	CO3

	L16
	Applying GoF design patterns
	CO3

	L17
	DESIGN PATTERNS: GRASP
	CO3

	L18
	Designing objects with responsibilities
	CO4

	T6
	Information expert, Creator
	CO4

	L19
	Low Coupling, High Cohesion, Controller.
	CO4

	L20
	Design Patterns – creational: Factory method, Structural: Bridge
	CO4

	L21
	Design Patterns – Structural: Adapter. Behavioral: Strategy and observer
	CO4

	T7
	Behavioral: Strategy and observer
	CO4

	L22
	CODING AND TESTING: Mapping design to code
	CO4

	L23
	Testing: Issues in OO Testing
	CO4

	L24
	Class Testing 
	CO5

	T8
	Integration Testing
	 CO5

	L25
	GUI Testing
	 CO5

	L26
	OO System Testing
	 CO5

	L27
	Tutorial sessions from interested students
	CO5

	T9
	Tutorial sessions from interested students
	 CO5

	SOFTWARE DESIGN USING OBJECT ORIENTED PARADIGM LAB

	L1
	Identifying lifecycle models.
	

	L2
	Requirement analysis and specification 
	

	L3
	USE case diagram
	

	L4
	Activity diagrams
	

	L5
	State Chart Diagram
	

	L6
	Class Diagram
	

	L7
	Sequence diagrams
	

	L8
	Collaboration diagrams 
	

	L9
	Package diagram, deployment diagram and component diagram
	

	L10
	Min Project Work1
	

	L11
	Min Project Work2
	

	L12
	Min Project Work3
	

	


Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	36
	68

	Seminar
	
	

	Small Group Discussion (SGD)
	
	

	Self-directed learning (SDL)
	
	

	Problem Based Learning (PBL)
	10
	20

	Case Based Learning (CBL)
	
	

	Clinic
	
	

	Practical
	36
	72

	Revision
	4
	8

	Assessment
	06
	

	TOTAL
	92
	168

	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
	Class 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-L9 and T1-T2
Assignment 2:
L10-L25 and T3-T8


	Test 1:
L1-L9 and T1-T2
Test 2: 
L10-L25 and T3-T8


	Comprehensive examination covering full syllabus 

	Assessment Plan: Lab

	As per the regulation: (25+25)  

	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
	
	

	Feedback Process
	· Mid-Semester feedback

	References
	1. Craig Larman, "Applying UML and Patterns: An Introduction to Object-Oriented Analysis and Design and Iterative Development”, Third Edition, Pearson Education, 2005. Reprint 2015
 2. Simon Bennett, Steve Mc Robb and Ray Farmer, “Object Oriented Systems Analysis and Design Using UML”, Fourth Edition, Mc-Graw Hill Education, 2010.
 3. Erich Gamma, a n d Richard Helm, Ralph Johnson, John Vlissides, “Design patterns: Elements of Reusable Object-Oriented Software”, Addison-Wesley, 1995. 4. Martin Fowler, “UML Distilled: A Brief Guide to the Standard Object Modeling Language”, Third edition, AddisonWesley, 2003. 
5. Paul C. Jorgensen, “Software Testing:- A Craftsman’s Approach”, Third Edition, Auerbach Publications, Taylor and Francis Group, 2008.




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

	Course Title:    
	Analog Electronic Circuits

	Course Code: IEC 231
	Course Coordinator: DR T K Padma Shri

	Academic Year:  2019-2020
	Semester:   III

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

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

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

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

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

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

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

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

	
Mapping of COs to POs

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

	CO 1
	×
	
	
	
	
	
	
	
	
	
	
	×

	CO 2
	×
	×
	
	
	
	
	
	
	
	
	
	×

	CO 3
	×
	
	
	
	
	
	
	
	
	
	
	×

	CO 4
	×
	×
	×
	
	
	
	
	
	
	
	
	×

	CO 5
	×
	×
	×
	
	
	
	
	
	
	
	
	×

	


Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L1
	Introduction
	CO1

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

	L3
	Collector Current, Base and Emitter Currents
	CO1

	L4
	Tutorial
	CO1

	L5
	Bipolar Transistor Models
	CO1

	L6
	Bipolar Transistor Characteristics
	CO1

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

	L8
	Tutorial
	CO1

	L9
	BJT Amplifiers
	CO2

	L10
	Input and Output Impedances
	CO2

	L11
	Biasing, DC and Small Signal Analysis
	CO4

	L12
	Tutorial
	CO2

	L13
	Fixed biasing , Resistive divider biasing
	CO4

	L14
	Biasing with emitter degeneration, self-biased stage
	CO4

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

	L16
	Tutorial
	CO2

	L17
	MOS Transistor, Structure and operation of MOSFET
	CO1

	L18
	I-V Characteristics
	CO1

	L19
	Channel-Length Modulation, Trans conductance
	CO1

	L20
	Tutorial
	CO2

	L21
	MOS Small-Signal Model
	CO2

	L22
	PMOS Transistor
	CO2

	L23
	Comparison of Bipolar and MOS, MOS Amplifier
	CO2

	L24
	Tutorial
	CO2

	L25
	Amplifier Topologies, Biasing of MOSFET
	CO2

	L26
	Common source stage
	CO4

	L27
	CS stage with different load, degeneration
	CO4

	L28
	Tutorial
	CO4

	L29
	Common gate stage
	CO4

	L30
	Source follower 
	CO2

	L31
	Frequency Response
	CO2

	L32
	Tutorial
	CO2

	L33
	Fundamental concepts , General frequency response
	CO2

	L34
	High frequency models  of transistors
	CO2

	L35
	Frequency response of different configurations  of transistors
	CO2

	L36
	Tutorial
	CO2

	L37
	Feedback
	CO5

	L38
	Loop Gain and  Properties of Negative Feedback
	CO5

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

	L40
	Tutorial
	CO5

	L41
	Feedback topologies
	CO5

	L41
	Oscillators ,General considerations
	CO5

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

	L44
	 Tutorial
	CO5

	L45
	Power Amplifier: general considerations
	CO3

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

	L47
	Power efficiency of all Classes.
	CO3

	L48
	Tutorial
	CO3

	
Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	48
	96

	Seminar
	-
	-

	Small Group Discussion (SGD)
	-
	-

	Self-directed learning (SDL)
	-
	-

	Problem Based Learning (PBL)
	-
	-

	Case Based Learning (CBL)
	-
	-

	Clinic
	-
	-

	Practical
	-
	-

	Revision
	-
	-

	Assessment
	06
	

	TOTAL
	54
	96

	

Assessment Methods:

	Formative:
	Summative:

	Assignments
	Sessional Tests

	
	End semester examination

	
Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	4 Hrs
	1 Hrs
	3 Hrs

	Weightage
	10%
	40%
	50%

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

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

	Schedule
	Prior to sessional tests
	Calendared  activity
	Calendared  activity

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

	
Mapping of assessment with Cos:

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

	Sessional Test 1
	×
	
	
	×
	

	Sessional Test 2
	
	×
	
	×
	×

	Sessional Test 3 (make-up)
	
	
	×
	
	

	Quiz
	-
	-
	-
	-
	-

	Assignment/Presentation
	×
	×
	
	×
	×

	End Semester Examination
	×
	×
	×
	×
	×

	Laboratory examination
	-
	-
	-
	-
	-

	Feedback Process
	· Mid-Semester feedback

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




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

	Course Title:    
	Engineering Economics and Management

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

	Academic Year:  2019-20
	Semester: IV 

	No of Credits:    04
	Prerequisites:   

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

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

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

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

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

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

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

	Mapping of COs to POs 

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

	CO 1
	X
	X
	X
	
	
	
	
	
	
	
	X
	

	CO 2
	X
	X
	X
	
	X
	
	
	
	
	
	X
	

	CO 3
	X
	X
	X
	X
	X
	X
	
	
	
	
	X
	

	CO 4
	
	
	
	
	X
	X
	
	X
	
	X
	
	X

	CO 5
	
	
	X
	
	
	
	
	
	
	X
	
	X

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

	17
	Bond value theorems, yield to maturity
	C03

	18
	Yield to maturity, equity valuation
	C03

	19
	Dividend capitalization approach, ratio approach.
	C03

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

	21
	Balance sheet and profit & loss statement.
	C03

	22
	Balance sheet and profit & loss statement.
	C03

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

	24
	DuPont analysis, Drawbacks of financial statement analysis.
	C03

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

	26
	Nature & scope, Functions of managers.
	C04

	27
	Functions of managers.
	C04

	28
	Corporate social responsibility.
	C04

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

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

	31
	Policies & planning premises.
	C04

	32
	Strategic planning process and tools.
	C04

	33
	Strategic planning process and tools.
	C04

	34
	Strategic planning process and tools.
	C04

	35
	ORGANIZING: Nature & purpose of organizing.
	CO5

	36
	Span of management.
	CO5

	37
	Factors determining the span.
	CO5

	38
	Basic departmentation, line & staff concepts.
	CO5

	39
	Functional authority, art of delegation.
	CO5

	40
	Decentralisation of authority.
	CO5

	41
	STAFFING: HR planning
	CO5

	42
	HR planning, recruitment, development and training
	CO5

	43
	HUMAN FACTORS IN MANAGING: Theories of Motivation, 
	CO5

	44
	Special motivational Techniques.
	CO5

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

	46
	BASIC CONTROL PROCESS: Critical control points & standards
	CO5

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

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

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	48
	70

	Seminar
	-
	-

	Small Group Discussion (SGD)
	-
	-

	Self-directed learning (SDL)
	
	

	Problem Based Learning (PBL)
	
	

	Case Based Learning (CBL)
	
	

	Clinic
	-
	-

	Practical
	-
	-

	Revision
	
	

	Assessment
	02
	06

	TOTAL
	50
	76

	Assessment Methods:

	Formative:
	Summative:

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

	Assignments/presentations: 2
	End semester examination 1

	Quiz: 0
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	1 hour
	1 hour
	3 hours

	Weightage
	10%
	40%
	50%

	Typology of Questions
	Descriptive
	Descriptive
	Descriptive

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

	Schedule
	By the faculty
	By the institute
	By the institute

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

	Mapping of assessment with Cos:

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

	Sessional Test 1
	3
	-
	-
	-
	-

	Sessional Test 2
	-
	2
	-
	-
	-

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

	Quiz
	-
	-
	-
	-
	-

	Assignment/Presentation
	3
	3
	-
	-
	-

	End Semester Examination
	3
	3
	2
	3
	2

	Laboratory examination
	-
	-
	-
	-
	-

	Feedback Process
	· Mid-Semester feedback

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




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

	Course Title:    
	Microprocessors

	Course Code:   ICS 241
	Course Coordinator:  Vidhya.V

	Academic Year:   2019-2020
	Semester:    IV

	No of Credits:    5
	Prerequisites:    NIL

	Synopsis:
	This course provides the fundamental knowledge about the architecture of 8086 microprocessor and associated instruction set to perform various applications. The course will enable the students to write assembly language programs to perform basic and complex tasks. The course will also help the students to gain the knowledge of various advanced microprocessor architectures and their enhancements to suit different real world problems.   

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

	CO 1:  
	List the components of 8086 internal architecture, assembler directives, all types of 8086 instructions, to define addressing mode, interrupts, procedure, macro.

	CO 2:  
	Describe 8086 architecture, instructions, functioning of 8259, 8254, 8255,  min, max mode and protected mode of operation.  

	CO 3:  
	Write assembly programs to solve problems, to analyze the program and to compute the results
	CO 4:  
	Explain and compare different Intel architectures like 80286,80386 and 80486.

	CO 5:  
	Summarise the various features of Intel Pentium architectures like Hyper-Threading Technology, Multiple Core Technology, 64-Bit Extension Technology.

	Mapping of COs to POs

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

	CO 1
	X
	X
	
	
	
	
	
	X
	X
	
	
	X

	CO 2
	X
	X
	
	X
	
	
	
	X
	X
	
	
	X

	CO 3
	X
	X
	X
	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
	Introduction	CO1
	L2
	8086 internal architecture	CO1
	L3
	8086 internal architecture(Contd..), addressing modes	CO1
	T1
	Assembler and Assembler directives, Introduction to programming the 8086	CO1
	L4
	TUTORIAL on architecture and addressing modes	CO2
	L5
	Data Transfer and Arithmetic Instructions	CO1
	L6
	 Arithmetic instructions	CO3
	T2
	Jumps, Flags, and conditional jumps	CO1
	L7
	Tutorial on List operations	CO3
	L8
	BCD and Logical instructions	CO1
	L9
	The 8086 String instructions and Programs Using String Instructions	CO3
	T3
	TUTORIAL on programs using logical and BCD instructions 	CO3
	L10
	Writing and Using Procedures and Macros  	CO3
	L11
	Writing and Using Procedures and Macros  	CO1
	L12
	8086 Interrupts and Interrupt Responses     	CO3
	T4
	TUTORIAL on Programs Using String Instructions, Procedures and macros  	CO2
	L13
	 Programs Using DOS interrupts	CO3
	L14
	8255- Programmable Parallel ports and Handshake Input/ Output 	CO3
	L15
	Programming 8255 	CO2
	T5
	TUTORIAL on DOS Interrupts and 8255	CO2
	L16
	8259 Priority Interrupt Controller, 8254 Software-Programmable Timer/counter	CO2
	L17
	  Min and Max mode operation, Reset and Wait state, input, output timing diagrams	CO2
	L18
	80286 Architecture, enhancement features	CO2
	T6
	TUTORIAL on 8259,min and max modes	CO4
	L19
	Protected mode addressing, Selectors and descriptors	CO4
	L20
	Introduction to 80386 architecture-enhanced features, The Memory System, Input/ Output System, Memory and I/0 Control Signals, Special 80386 Registers	CO4
	L21
	Protected Mode ,Virtual Mode, The Memory Paging Mechanism	CO4
	T7
	TUTORIAL on 80286 AND 80386	CO4
	L22
	Introduction to The 80486 Microprocessor, Basic 80486 Architecture, Memory System	CO4
	L23
	Introduction to the Pentium Microprocessor, The Memory System, Input/Output System, Branch Prediction Logic, Cache Structure, Superscalar Architecture, Special Pentium Registers	CO5
	L24
	Introduction to The Pentium Pro Microprocessor, Internal Structure of the Pentium Pro, Memory System, Input/Output System, Special Pentium Pro Features	CO5
	T8
	TUTORIAL on advanced architectures     	CO5
	L25
	Introduction to the Pentium II Microprocessor, The Memory System, Input/Output System, Pentium II Software Changes    	CO5
	L26
	Introduction The Pentium III, Chip sets, Bus, The Pentium 4 and Core2, Memory Interface, Register Set, Hyper-Threading Technology	CO5
	L27
	Multiple Core Technology, CPUID, Model-Specific Registers, Performance-Monitoring Registers, 64-Bit Extension Technology	CO5
	T9
	TUTORIAL on Multi-core and other architectures	CO5
	
	
	

	Microprocessors Lab

	L1
	INTRODUCTION TO MASM AND  PROGRAMS ON ADDITION AND SUBTRACTION	CO1
	L2
	8086 PROGRAMS ON MULTIPLICATION AND DIVISION	CO2
	L3
	ARITHMETIC AND BRANCHING INSTRUCTIONS	CO2
	L4
	LIST OPERATIONS AND LOOP INSTRUCTIONS	CO3
	L5
	STRING OPERATIONS	CO3
	L6
	8086 DOS INTERRUPTS	CO3
	L7
	INTRODUCTION TO PROCEDURES AND MACROS IN 8086	CO3
	L8
	DISPLAY INTERFACING	CO4
	L9
	KEYBOARD INTERFACING	CO4
	L10
	ELEVATOR INTERFACING	CO4
	L11
	DAC AND ADC INTERFACING	CO4
	L12
	STEPPER MOTOR  AND LOGIC CONTROLLER INTERFACING	CO4
	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)
	 
	 

	Case Based Learning (CBL)
	
	

	Clinic
	
	

	Practical
	36
	36

	Revision
	 
	 

	Assessment
	 2
	4

	TOTAL
	 72
	 108

	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-L9 and T1-T3
Assignment 2:
L10-L18 and T4-T6
	Test 1:
L1-L9 and T1-T3
Test 2: 
L10-L18 and T4-T6
Test 3:
L19-L27 and T7-T9
	Comprehensive examination covering full syllabus 

	Assessment Plan: Lab

	As per the regulation: (25+25) 

	Mapping of assessment with Cos:

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

	Sessional Test 1
	X
	X
	X
	
	

	Sessional Test 2
	
	
	X
	X
	

	Sessional Test 3 (make-up)
	
	
	
	X
	X

	Quiz
	
	
	
	
	

	Assignment/Presentation
	X
	X
	X
	X
	

	End Semester Examination
	X
	X
	X
	X
	X

	Laboratory examination
	X
	X
	X
	X
	

	Feedback Process
	· Mid-Semester feedback

	References
	1. Douglas V. Hall, “Microprocessors and Interfacing”, Tata McGraw Hill Publications Ltd., Revised Third  Edition,  2008.
2.  Barry B. Brey, “The Intel Microprocessors Architecture, Programming, And Interfacing” Prentice Hall India, 8th  Edition, 2009.
3. Nilesh B Bahadure, “Microprocessors The 8086/8088, 80186/80286, 80386/80486 and the Pentium Family”, Prentice Hall India, 2010
4. Kenneth Ayala, “The 8086 Microprocessor :Programming & Interfacing the PC”,    Ceneage learning India Pvt. Ltd., 2007.




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

	Course Title:    
	Database Management Systems

	Course Code: ICS 242
	Course Coordinator: Giridhar N S

	Academic Year:  2019-2020
	Semester:   IV

	No of Credits:   4
	Prerequisites:   NIL

	Synopsis:
	This course provides the fundamental knowledge about the database management system. The course will prepare the students to understand the functioning of different units of the database management System: Database-System Applications, Purpose of Database Systems, View of Data, Database Languages, Relational Databases, Database Design, Data Storage and Querying, Transaction Management, Database Architecture, Database Users and Administrators.     

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

	CO 1:  
	To understand basic concepts of DBMS, Purpose , View, Storage, Query Processing, Transactions.

	CO 2:  
	To Apply Relational Algebra operations to solve various problems.

	CO 3:  
	To Analyse and Define Database  Models ( ER Diagrams, ER Models ) and Lnguage Queries using  SQL.

	CO 4:  
	To reduce relational schemas by Normalization,  to make effective  Relational Schemas.

	CO 5:  
	To Protect Data and Database from Unauthorised Access and Manipulations.

	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
	INTRODUCTION: Database-System Applications, Purpose of Database Systems, View of Data, Database Languages [Ch 1 of Ref. 1]
	CO1

	L2
	Relational Databases,  Database Design,  Data Storage and Querying [Ch 1   of Ref. 1]
	CO1

	L3
	Transaction Management,  Database Architecture, Database Users and Administrators [Ch 1   of Ref. 1]
	CO2

	T1
	Introduction to the Relational Model: Structure of Relational Databases,  Database Schema [Ch 2   of Ref. 1]
	CO2

	L4
	Keys, Schema Diagrams, Relational Query Languages [Ch 2   of Ref. 1]
	CO2

	L5
	Relational Operations, Exercises [Ch 2   of Ref. 1]
	CO2

	L6
	Database Design and the E-R Model:  Overview of the Design Process, The Entity Relationship Model,  Constraints, Exercises  [Ch 7  of Ref. 1]
	CO2

	T2
	Removing Redundant Attributes in Entity Sets,  Entity-Relationship Diagrams,  Entity-Relationship Design Issues, Exercises [Ch 7  of Ref. 1]
	CO3

	L7
	Extended E-R Features, Reduction to Relational Schemas, Exercises [Ch 7  of Ref. 1]
	CO3

	L8
	Introduction to SQL: SQL Data Definition,  SQL Data Types and Schemas, Integrity Constraints, Exercises [Ch 3   of Ref. 1]
	CO3

	L9
	Basic Structure of SQL Queries,  Set Operations, Exercises  [Ch 3   of Ref. 1]
	CO3

	T3
	Aggregate Functions, Nested Subqueries, Exercises  [Ch 3   of Ref. 1]
	CO3

	L10
	Additional Basic Operations, Null Values,  Modification of the Database, Exercises
	CO3

	L11
	Intermediate SQL:  Join Expressions, Exercises  [Ch 4   of Ref. 1]
	CO3

	L12
	Views, Transactions, Exercises  [Ch 4   of Ref. 1]
	CO3

	T4
	Authorization, Exercises  [Ch 4   of Ref. 1]
	CO3

	L13
	Introduction to PL/SQL [Ref. 2]
	CO3

	L14
	Normalization: Features of Good Relational Designs,  Atomic Domains and First Normal Form, Exercises [Ch 8  of Ref. 1]
	CO3

	L15
	Decomposition Using Functional Dependencies,  Functional-Dependency Theory, Exercises [Ch 8  of Ref. 1]
	CO3

	T5
	Functional-Dependency Theory(cont..), Exercises [Ch 8  of Ref. 1]
	CO3

	L16
	Algorithms for Decomposition, Exercises [Ch 8  of Ref. 1]
	CO3

	L17
	Decomposition Using Multivalued Dependencies, Exercises [Ch 8  of Ref. 1]
	CO3

	L18
	Decomposition Using Multivalued Dependencies(contd…), Exercises [Ch 8  of Ref. 1]
	CO4

	T6
	Exercises  [Ch 8  of Ref. 1]
	CO4

	L19
	Transactions: Transaction Concept, A Simple Transaction Model,  Storage Structure[Ch 14  of Ref. 1]
	CO4

	L20
	Transaction Atomicity and Durability, Transaction Isolation, Exercises[Ch 14  of Ref. 1]
	CO4

	L21
	Serializability,  Transaction Isolation and Atomicity, Exercises[Ch 14  of Ref. 1]
	CO4

	T7
	Transaction Isolation Levels, Implementation of Isolation Levels,  Exercises[Ch 14  of Ref. 1]
	CO4

	L22
	Recovery System: Recovery and Atomicity,  Recovery Algorithm, Exercises[Ch 10  of Ref. 1]
	CO4

	L23
	Storage and File Structure: File Organization, Organization of Records in Files[Ch 11  of Ref. 1]
	CO4

	L24
	Indexing and Hashing:  Basic Concepts, Ordered Indices[Ch 11  of Ref. 1]
	CO5

	T8
	B+-Tree Index Files[Ch 11  of Ref. 1]
	 CO5

	L25
	B+-Tree Extensions[Ch 11  of Ref. 1]
	 CO5

	L26
	Multiple-Key Access, Static Hashing[Ch 11  of Ref. 1]
	 CO5

	L27
	Dynamic Hashing [Ch 11  of Ref. 1]
	CO5

	T9
	Comparison of Ordered Indexing and Hashing [Ch 11  of Ref. 1]
	 CO5

	Databases Management Systems Lab

	L1
	ER Diagrams ( Symbols and Complete Diagrams ).
	

	L2
	Familiarization with MS Access
	

	L3
	MS Access ( Forms, Reports, Queries )
	

	L4
	SQL
	

	L5
	SQL
	

	L6
	SQL
	

	L7
	SQL
	

	L8
	SQL
	

	L9
	Min Project Work
	

	L10
	Min Project Work
	

	L11
	Min Project Work
	

	L12
	Min Project Work
	

	


Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	36
	68

	Seminar
	
	

	Small Group Discussion (SGD)
	
	

	Self-directed learning (SDL)
	
	

	Problem Based Learning (PBL)
	10
	20

	Case Based Learning (CBL)
	
	

	Clinic
	
	

	Practical
	36
	72

	Revision
	4
	8

	Assessment
	06
	

	TOTAL
	92
	168

	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
	Class 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-L9 and T1-T2
Assignment 2:
L10-L25 and T3-T8


	Test 1:
L1-L9 and T1-T2
Test 2: 
L10-L25 and T3-T8


	Comprehensive examination covering full syllabus 

	Assessment Plan: Lab

	As per the regulation: (25+25) 

	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
	
	

	Feedback Process
	· Mid-Semester feedback

	References
	1. Abraham Silberschatz, Henry F Korth and S Sudarshan,  Database Systems Concepts, 6th Edition, MGH Publications, 2011 
2 Ivan Batross, SQL PL/SQL , 4th Edition, BPB Publications, USA, 2009 
3.  Ramez Elmasri, Shamkant B. Navathe, Durvasulu V L N Somayajulu & Shyam K Gupta, Fundamentals of Database Systems , SIXTH EDITION Pearson Education, USA, 2011




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

	Course Title:    
	Operating Systems

	Course Code: ICS 243 
	Course Coordinator: Manjunath K N

	Academic Year:  2019-2020
	Semester:   IV

	No of Credits:   3
	Prerequisites:   NIL

	Synopsis:
	This course provides the fundamental knowledge of the operating system which acts as an interface between the computer and its user. The course will prepare the students to understand how the OS provides a facility  for the programmers by understanding the system structure, multithreaded programming, scheduling and synchronizing the processes, handling the deadlocks and the memory management, the concept of virtual memory and how the system is protected from the intruders. The course will also help the students to gain the knowledge of differences between the windows and the Linux operating systems. These concepts helps in effective and efficient programming while solving practical problems.    

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

	CO 1:  
	Understand the computer software organisation and the way how the operating system works.

	CO 2:  
	The process and threads creation in multithreaded environment for exploiting the computer resources for efficient computing

	CO 3:  
	Analyse the synchronization of the processes through semaphores, and designing the system model for the deadlock avoidance.

	CO 4:  
	Understand the main memory, virtual memory and secondary storage protocols and its efficient management through system calls.

	CO 5:  
	Know the security measures provided by the operating system to prevent illegal access and the misuse of the system from the intruders.

	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
	
	
	X
	
	
	
	

	CO 4
	X
	X
	X
	X
	
	
	
	X
	
	
	
	

	CO 5
	X
	
	
	
	
	
	
	
	
	
	
	X

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L00
	Introduction to the subject, objectives and the subject evaluation details
	CO1

	L01
	Introduction: What Operating Systems Do, Operating System Structure , Operating System Operations
	CO1

	L02
	Process Management, Memory Management, Storage Management, Protection and Security
	CO1

	L03
	Operating System Structure: Operating System Services, User Operating System Interfaces, System Calls
	CO1, CO4

	L04
	Types of System Calls, System Programs, Operating System Structure
	CO1

	L05
	Process: Overview, Process Scheduling
	CO2

	L06
	Operations on Processes, Interprocess Communication
	CO2

	L07
	Threads: Overview, Multithreaded Models
	CO2

	L08
	Thread Libraries
	CO2

	L09
	Threading Issues
	CO2

	L10
	Process Scheduling: Basic Concepts, Scheduling Criteria
	CO2

	L11
	Scheduling Algorithms
	CO2

	L12
	Thread Scheduling
	CO2

	L13
	Linux Scheduling + Assignment 1
	CO2

	L14
	T1: Tutorial Session (students will teach a topic for 10 min each)
	CO2, CO1, CO3

	L15
	Process Synchronization: Background, Critical Section Problem, Peterson’s Solution
	CO3

	L16
	Synchronization hardware
	CO3

	L17
	Discussion on Sessional 1 questions + discussion on previous chapters
	CO3

	L18
	Semaphores
	CO3

	L19
	Classic Problems of Synchronization
	CO3

	L20
	Deadlocks: System Model, Deadlock, Characterization
	CO3

	L21
	Methods for handling deadlocks, Deadlock prevention
	CO3

	L22
	Deadlock avoidance
	CO3

	L23
	Deadlock avoidance
	CO3

	L24
	Memory management strategies: Logical versus physical address space
	CO4

	L25
	Swapping, Contiguous Memory Allocation
	CO4

	L26
	Paging, Page Table Structure
	CO4

	L27
	Segmentation
	CO4

	L28
	T2: Tutorial Session (students will teach a topic for 10 min each)
	CO4, CO2, CO3

	L29
	Virtual memory management:
	CO4

	L30
	Background, Demand paging
	CO4

	L31
	Copy-On-Write, Page Replacement
	CO4

	L32
	Allocation of Frames
	CO4

	L33
	Thrashing + Assignment 2 submission
	CO4

	L34
	File system: File Concept, Access Methods
	CO4

	L35
	Directory Structure, File Sharing
	CO4

	L36
	Protection: Goals of protection
	CO5

	L37
	Domain of Protection
	CO5

	L38
	Linux System: Linux system design Principles
	CO5

	L39
	Kernel Modules
	CO5

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	36
	72

	Seminar
	01
	02

	Small Group Discussion (SGD)
	01
	02

	Self-directed learning (SDL)
	
	

	Problem Based Learning (PBL)
	10
	20

	Case Based Learning (CBL)
	
	

	Clinic
	
	

	Practical
	
	

	Revision
	02
	04

	Assessment
	03
	

	TOTAL
	53
	100

	Assessment Methods:

	Formative:
	Summative:

	Quiz
	Sessional Tests

	Assignments/presentations
	End semester examination

	
	

	
	

	Assessment Plan: Theory

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	1 hour
	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
	In class writing and 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
	A week before the sessionals
	Calendared Activity
	Calendared Activity

	Topics covered
	Assignment 1:
L1 - L14
Assignment 2:
L16 - L32
	Test 1:
L1 - L15
Test 2: 
L16 - L30
Test 3:
L01 - L36
	Comprehensive examination covering full syllabus 

	Assessment Plan: Lab

	As per the regulation: (25+25) 

	Mapping of assessment with Cos:

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

	Sessional Test 1
	X
	X
	X
	
	

	Sessional Test 2
	
	X
	X
	X
	

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

	Quiz
	X
	X
	X
	X
	

	Assignment/Presentation
	X
	X
	X
	X
	

	End Semester Examination
	X
	X
	X
	X
	X

	Laboratory examination
	NA
	NA
	NA
	NA
	NA

	Feedback Process
	· Mid-Semester feedback

	References
	
Silberschatz, P. B. Galvin and G. Gagne, “Operating System Concepts”, Ninth Edition, Wiley and Sons (Asia) Pt. Ltd. 2012. 
H. M. Dietel, “An Introduction to Operating Systems”, Addison Wesley, second edition, 2002. 
Andrew S. Tannebaum, “Operating System: Design and Implementation”, Prentice Hall of India, 3rd edition 2008.
Maurice J Bach, “Design of Unix Operating System”, Pearson Education, 2015. 




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

	Course Title:    
	Design and Analysis of Algorithms

	Course Code: ICS 244 
	Course Coordinator: Nayan Khare

	Academic Year:  2019-2020
	Semester:   IV

	No of Credits:   3 
	Prerequisites:   Data Structures

	Synopsis:
	This course provides the fundamental knowledge to determine and analyse the running time of algorithms using asymptotic analysis for best, average and worst case. They also understand the merits and demerits of the same. They should be able to perform analysis of simple algorithms such as sorting, searching. Identify the potential method when to use decrease and conquer, divide and conquer and algorithms using in graph theory. Have an understanding of dynamic programming algorithms and analyse them.

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

	CO 1:  
	Apply techniques for designing algorithms to solve problems.

	CO 2:  
	Analyse the various aspects which contribute to algorithm efficiency.

	CO 3:  
	Describe the complexity of algorithm using asymptotic notations.

	CO 4:  
	Classify the complexity of algorithm into different efficiency classes.

	Mapping of COs to POs

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

	CO 1
	X
	X
	
	X
	
	
	
	
	
	
	
	X

	CO 2
	X
	X
	
	X
	
	
	
	
	
	
	
	X

	CO 3
	X
	X
	
	X
	
	
	
	
	
	
	
	X

	CO 4
	X
	X
	X
	X
	
	
	
	
	
	
	
	X

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L1
	Introduction, Fundamentals of Algorithmic Problem Solving
	CO1

	L2
	Important Problem Types
	CO1

	T1
	Fundamental Data Structures
	CO3

	L3
	Analysis Framework
	CO4

	L4
	Asymptotic Notations and Basic Efficiency Classes
	CO3

	T2
	Mathematical Analysis of Non-recursive Algorithms and Recursive Algorithms
	CO3 & CO4

	L5
	Example
	CO3 & CO4

	L6
	Selection Sort and Bubble Sort
	CO1

	T3
	Sequential Search, Brute-Force String Matching
	CO3

	L7
	Exhaustive Search Method
	CO1

	L8
	Depth First Search (DFS)
	CO1

	T4
	Breadth First Search (BFS)
	CO1

	L9
	Insertion Sort
	CO1

	L10
	Topological Sorting
	CO1

	T5
	Algorithms for generating Combinatorial Objects
	CO2

	L11
	Merge Sort
	CO1 & CO4

	L12
	Quick Sort
	CO1 & CO4

	T6
	Binary Search
	CO1 & CO4

	L13
	Multiplication of large integers, Stassen’s Matrix Multiplication
	CO1

	L14
	Presorting
	CO2

	T7
	Balanced Search Trees
	CO2

	L15
	Heaps and Heapsort
	CO2 & CO4

	L16
	Problem Reduction
	CO2

	T8
	Sorting by Counting
	CO2

	L17
	Input Enhancement in String Matching–Horspool algorithm
	CO2

	L18
	Input Enhancement in String Matching– Boyer-Moore Algorithm
	CO2

	T9
	Hashing
	CO2

	L19
	Basic Examples
	CO2

	L20
	Knapsack Problem Bottom-up
	CO1

	T10
	Knapsack Problem-Memory Functions
	CO1

	L21
	Warshall’s algorithm
	CO1

	L22
	Floyd’s Algorithm
	CO1

	T11
	Prim’s Algorithm
	CO1

	L23
	Kruskal’s Algorithm
	CO1

	L24
	Dijkstra’s Algorithm
	CO1 & CO2

	T12
	Huffman Trees
	CO1

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	36
	72

	Seminar
	
	

	Small Group Discussion (SGD)
	
	

	Self-directed learning (SDL)
	
	

	Problem Based Learning (PBL)
	
	

	Case Based Learning (CBL)
	
	

	Clinic
	
	

	Practical
	
	

	Revision
	
	

	Assessment
	06
	

	TOTAL
	42
	72

	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
	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-L8 and T1-T4
Assignment 2:
L9-L16 and T5-T8
	Test 1:
L1-L8 and T1-T4
Test 2:
L9-L16 and T5-T8
Test 3:
L17-L22 and T9-T10
	Comprehensive examination covering full syllabus 

	Mapping of assessment with Cos:

	Nature of assessment
	CO 1
	CO 2
	CO 3
	CO 4
	

	Sessional Test 1
	X
	X
	X
	
	

	Sessional Test 2
	
	X
	X
	X
	

	Sessional Test 3 (make-up)
	
	X
	
	X
	

	Quiz
	
	
	
	
	

	Assignment
	X
	X
	X
	X
	

	End Semester Examination
	X
	X
	X
	X
	

	Laboratory examination
	
	
	
	
	

	Feedback Process
	· Mid-Semester feedback

	References
	Anany Levitin, “Introduction to the Design and Analysis of Algorithms”, 3rd Edition, Pearson Education, India, 2011. 
Ellis Horowitz and Sartaj Sahni, “Computer Algorithms/C++”, 2nd Edition, University Press, India, 2007.
Thomas H. Cormen, Charles E. Leiserson, Ronal L, Rivest, Clifford Stein, “Introduction to Algorithms”, 2nd Edition, PHI, India, 2006. 



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

	Course Title:    
	Signals and Signal Processing

	[bookmark: _GoBack]Course Code: IEE 241
	Course Coordinator: SARUN SOMAN

	Academic Year:  2019-2020
	Semester:   IV

	No of Credits:    4
	Prerequisites:   Basic trigonometry, algebra of complex numbers. Calculus: Differentiation and Integral calculus (single variable).

	Synopsis:
	We encounter signals and systems extensively in our day-to-day lives, from making a phone call, listening to a song, editing photos, manipulating audio files, using speech recognition softwares like Siri and Google now, to taking EEGs, ECGs and X-Ray images. Each of these involves gathering, storing, transmitting and processing information from the physical world. This course will equip you to deal with these tasks efficiently by learning the basic mathematical framework of signals and systems.


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

	CO 1:  
	Perform basic operations on signals and identify the properties of continuous and discrete time systems
	CO 2:  
	Comprehend Fourier representations and use their properties for analyzing signals in frequency domain.
	CO 3:  
	Analyze Discrete Time systems using Z Transform.
	CO 4:  
	Sample and reconstruct continuous time signals, Compute DFT

	CO 5:  
	Design FIR and IIR filters

	Mapping of COs to POs

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

	CO 1
	x
	
	
	
	
	
	
	
	
	
	
	x

	CO 2
	x
	x
	
	
	
	
	
	
	
	
	
	x

	CO 3
	x
	x
	
	
	
	
	
	
	
	
	
	x

	CO 4
	x
	
	
	
	
	
	
	
	
	
	
	x

	CO 5
	
	
	x
	
	
	
	
	
	
	
	
	x

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L0
	Introduction to the course: objectives, syllabus, assessment	

	L1
	Signals and systems: classification of signals- continuous and discrete- time signals, even and odd signals, periodic and aperiodic signals, periodicity of sinusoidal and complex exponential signals.	CO1
	L2
	Continuous and discrete time -  energy and power signals.	CO1
	L3
	Basic signals: unit impulse, unit step, unit ramp, sinusoidal, complex exponential signals	CO1
	L4
	Basic operations on signals: operations on dependent variable: amplitude scaling, addition, multiplication, differentiation, integration.	CO1
	L5
	Operations on independent variable: time scaling, time reflection, time shifting	CO1
	L6
	Operations on independent variable: time scaling, time reflection, time shifting	CO1

	L7
	Properties of  systems: linearity, time invariance, memory	CO1
	L8
	Properties of  systems: stability, causality, invertibility	CO1
	T1
	Tutorials on L1 to L8	CO1
	L9
	Convolution of discrete time signals: convolution sum	CO1
	L10
	Convolution of discrete time signals: convolution sum	CO1
	L11
	Convolution of discrete time signals: convolution sum	CO1

	L12
	Convolution of continuous time signals: convolution integral	CO1

	L13
	Properties of LTI systems with respect to impulse response: memory, causality, stability and step response.	CO1

	L14
	Properties of LTI systems with respect to impulse response: memory, causality, stability and step response; representation of LTI systems: parallel connection, cascade connection.	CO1

	T2
	Tutorials on L9 to L14	CO1

	L15
	Frequency domain analysis of continuous time periodic signals and systems:Exponential CTFS representation	CO2

	L16
	Frequency domain analysis of continuous time periodic signals and systems:Exponential CTFS representation	CO2

	L17
	Frequency domain analysis of non-periodic signals: Continuous time Fourier transform (CTFT)	CO2

	T3
	Tutorials on L15 to L17	

	L18
	Inverse CTFT	CO2

	L19
	Properties of CTFT, Parseval’s theorem
	CO2

	L20
	Properties of CTFT and applications to systems	

	L21
	Frequency domain analysis of discrete time signals and systems: Discrete time Fourier series (DTFS)	CO2

	L22
	Frequency domain analysis of discrete time signals and systems: Discrete time Fourier series (DTFS)	CO2

	L23
	Frequency domain analysis of non-periodic signals: Discrete time Fourier Transform (DTFT)	CO2

	T4
	Tutorials on L18 to L23	CO2

	L24
	Inverse DTFT	CO2

	L25
	Properties of DTFT	CO2

	L26
	Applications of DTFT representation, response to given excitation	CO2

	T5
	Tutorials on L24 to L26	CO2

	L27
	Z transform: Relation between DTFT and Z-transform definition, region-of-convergence	CO3

	L28
	Relation between DTFT and Z-transform definition, region-of-convergence	CO3

	L29
	 Properties of Z transform
	CO3

	L30
	Properties of Z transform
	CO3

	L31
	Inverse Z transform:  partial fraction method.	CO3

	L32
	Inverse Z transform:  partial fraction method.	CO3

	L33
	Application of Z transform to discrete time systems, solution of difference equations using Z transform.	CO3

	T6
	Tutorials on L27 to L33	CO3

	L34
	Sampling theorem, , Reconstruction of band limited signal from its samples.
	CO4

	L35
	Relation between DTFT and Discrete Fourier Transform(DFT) 
	CO4

	L36
	N-point DFT computation
	CO4

	T7
	Tutorials on L34 to L36	CO4

	L37
	Analog Filters: Butterworth filters, Chebyshev filters(Qualitative discussion)
	CO5

	L38
	Introduction to Digital Filters: Finite impulse response Filters (FIR)
	CO5

	L39
	Infinite impulse response filters (IIR)
	CO5

	L40
	Ideal frequency responses of frequency selective filters.   
	CO5

	T8
	Tutorials on L37 to L40	CO5

	
	
	

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	48
	96

	Seminar
	-
	-

	Small Group Discussion (SGD)
	-
	-

	Self-directed learning (SDL)
	-
	06

	Problem Based Learning (PBL)
	-
	-

	Case Based Learning (CBL)
	-
	-

	Clinic
	-
	-

	Practical
	-
	-

	Revision
	-
	-

	Assessment
	06
	

	TOTAL
	54
	102

	Assessment Methods:

	Formative:
	Summative:

	
	Sessional Tests

	Assignments
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	 NA
	1Hr
	3Hr

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

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

	Pattern
	Answer all the questions given in the problem sheet
	Question paper with 25%-35% choices.
	Answer all 5 full questions of 10 marks each. Each question may have 2 to 3 parts of 3/4/6/7 marks

	Schedule
	4th and 10th week of academic calendar
	Calendared activity
	Calendared activity

	Topics covered
	Assignment1 (L1-L18 & T1-T3) (CO1-CO2)

Assignment2 (L19-L33 & T4-T6) (CO2-CO3)
	Test1 (L1-L18 & T1-T3) (CO1-CO2)

Test2 (L19-L33 & T4-T6) (CO2-CO3)
		Comprehensive examination covering full syllabus. Students are expected to answer all questions (CO1-CO5) 




	Mapping of assessment with Cos:

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

	Sessional Test 1
	x
	x
	
	
	

	Sessional Test 2
	
	x
	x
	
	

	Sessional Test 3 (make-up)
	
	
	x
	x
	

	Quiz
	
	
	
	
	

	Assignment/Presentation
	x
	x
	x
	x
	

	End Semester Examination
	x
	x
	x
	x
	x

	Laboratory examination
	
	
	
	
	

	Feedback Process
	· Mid-Semester feedback

	References
	1. Simon Haykin & Barry Van Veen, (2005), “Signals and Systems”, John Wiley &Sons, New Delhi.
2. Oppenheim, Willisky, and Nawab, Signals and Systems (2e), PHI, 2009.
3. Proakis J.G and Manolakis D.G.Mimitris D. (2003) “Introduction to Digital Signal Processing” Prentice Hall, India. 
4. H.Hsu, R. Ranjan (2006) “Signals and Systems”, Schaums’s outline, Tata McGraw – Hill, New Delhi.
5. B.P.Lathi., (2005), “Linear systems and Signals”, Oxford University Press.



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
	ICS 121
	Java Programming
	5
	CO1 to CO5
	CO1 to CO5
	CO4
CO5
	CO4
CO5
	
	
	
	
	CO4
CO5
	
	CO5
	CO5

	12
	ICS 122
	Computer Organization & Architecture
	4
	CO1 to CO5
	CO1
CO2 
	CO3
CO4
CO5
	CO1
CO3
CO4
	
	
	
	
	
	
	
	CO1 TO CO5

	13
	
IMA 231
	
Mathematics-III
	4
	CO1 to CO5
	CO1 CO2
	
	
	
	
	
	
	
	
	
	CO5

	14
	
ICS 231
	
Data Structures
	5
	CO1 to CO8
	 CO1
CO2 CO7
CO8
	CO3 to CO8
	CO1
CO3
CO4
CO8
	
	
	
	
	
	
	
	CO1 to CO8

	15
	
ICS 232
	
Switching Circuits and Logic Design
	5
	CO1 to CO5
	CO1
CO2 
	CO3 to CO5
	CO1
CO3
CO4
	
	
	
	
	
	
	
	CO1 to CO5

	16
	
ICS 233
	
Software Design Using Object Oriented Paradigm
	5
	CO1 to CO5
	CO1 CO2
	CO3 to CO5
	CO1
CO3
CO4
	
	
	
	
	
	
	
	CO1 to CO5

	17
	
IEC 231
	
Analog Electronic Circuits
	4
	CO1
To CO5
	CO2
CO4
CO5
	CO4 CO5
	
	
	
	
	
	
	
	
	CO1 to CO5

	18
	
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

	19
	
ICS 241 
	
Microprocessors
	5
	CO1 to
CO5
	CO1 to   CO3 
	CO3 
	CO2 CO3 
	
	
	
	CO1 to CO5
	CO1 to CO3
	
	
	CO1 to CO5

	20
	
ICS 242 
	
Database Management systems
	4
	CO1 to CO5
	CO1
CO2
	CO3
CO4
CO5
	CO1
CO3
CO4
	
	
	
	
	
	
	
	CO1 to CO5

	21
	
ICS 243
	
Operating Systems
	3
	 CO2 to CO5
	CO2
CO4
	CO3
 CO4
	CO2
CO4
	CO1
CO3
	
	
	CO3
CO4
	
	
	
	CO1
CO5

	22
	
ICS 244
	
Design and Analysis of Algorithms
	3
	CO1 to CO4
	CO1 to
CO4
	CO4
	CO1 to CO4
	
	
	
	
	
	
	
	CO1 to CO4

	23
	
IEE 241
	
Signals & Signal Processing
	4
	CO1 to CO4
	CO2 CO3
	CO5
	
	
	
	
	
	
	
	
	CO1 to CO5
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