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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. (CHEMICAL) 

FIRST YEAR - I SEMESTER

	SUBJECT CODE
	SUBJECT
	THEORY/TUTORIAL/LAB./  CREDITS

	IMA 111
	MATHEMATICS –I
	3–1-0–4

	IPH 111
	PHYSICS- I
	3–0-0–3

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

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

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

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

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

	
	
	18–3-6-23



SECOND SEMESTER    

	SUBJECT CODE
	SUBJECT
	THEORY/TUTORIAL/LAB./  CREDITS

	IMA 121
	MATHEMATICS – II
	3–1-0–4

	IPH 121
	PHYSICS – II
	3–0-3–4

	ICH 121
	CHEMISTRY
	3–0-3–4

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

	ICHM 121
	CHEMICAL PROCESS CALCULATIONS
	3–1-0–4

	ICHM 122
	CHEMICAL ENGINEERING THERMODYNAMICS-I
	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

	ICHM 231
	FLUID FLOW OPERATIONS
	3-0-6-5

	ICHM 232
	CHEMICAL ENGINEERING THERMODYNAMICS-II
	3-1-0-4

	ICHM 233
	PROCESS PLANT MATERIALS
	3-0-0-3

	ICH 231
	ORGANIC CHEMISTRY-I
	                  4-0-0-4

	ICH 232
	ORGANIC CHEMISTRY-II
	3-0-0-3

	
	
	19- 2 -6 –23



FOURTH SEMESTER

	SUBJECT CODE
	SUBJECT
	THEORY/TUTORIAL/LAB./  CREDITS

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

	ICHM 241
	CHEMICAL REACTION ENGINEERING
	3-1-0-4

	ICHM 242
	HEAT TRANSFER OPERATIONS
	3-0-6-5

	ICHM 243
	MASS TRANSFER-I
	3-0-0-3

	ICH 241
	INSTRUMENTAL METHODS OF CHEMICAL ANALYSIS
	3-0-0-3

	IBT 231
	BIO-CHEMISTRY
	3-0-3-4

	
	
	18-2- 9– 23



Name of the Department: Chemical Engineering

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

	Course Title:    
	Mathematics I

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

	Academic Year:  2019 -2020
	Semester:   :   First

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

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

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

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

	CO 2:  
	Theorems on Calculus and Infinite series 

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

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

	CO 5:  
	Understand the basic idea of Numerical methods

	Mapping of COs to POs

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

	CO 1
	   X
	   X
	   
	   
	
	 
	
	
	
	
	
	

	CO 2
	   X
	   X
	
	   X
	
	
	
	
	
	
	
	

	CO 3
	   X
	   
	   
	   
	
	
	
	
	
	
	
	

	CO 4
	   X
	   X
	   
	
	
	
	
	
	
	
	
	

	CO 5
	   X
	   X
	
	
	
	
	
	
	
	
	
	

	Course Delivery / Lesson Plan 

	L No.
	Topics to be covered
	CO addressed

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

	L2
	Problems connected with nth derivatives. 
	CO1

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

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

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

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

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

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

	L9
	Problems on evolute and circle of curvature
	CO1

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

	L11
	Cauchy's Mean value theorem with some examples
	CO2

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

	L13
	Indeterminate forms
	CO2

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

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

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

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

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

	L19
	Sphere and Problems on Sphere
	CO3

	L20
	Right circular cones and cylinders
	CO3

	L21
	Problems on Right circular cones and cylinders
	CO3

	L22
	. Circles and orthogonality of spheres
	CO3

	L23
	Problems on Circles and orthogonality of spheres 
	CO3

	L24
	Reduction formula for integral of  sinmxcosnxdx and  tannxdx  
	CO3

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

	L26
	Evaluating the integral using reduction formula 
	CO3

	L27
	More problems related to reduction formula
	CO3

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

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

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

	L31
	Tracing of polar curves (procedure and standard curves
	CO4

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

	L33
	Application to area.
	CO4

	L34
	Application to area and length
	CO4

	L35
	Application to volume of revolution
	CO4

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

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

	L38
	Introduction to interpolation and finite differences and its properties
	CO5

	L39
	Forward and backward interpolations
	CO5

	L40
	Problems Forward and backward interpolations
	CO5

	L41
	Central and divided differences
	CO5

	L42
	Problems related to Central and divided differences
	CO5

	L43
	Newton-Gregory interpolation
	CO5

	L44
	Problems related to Newton-Gregory interpolation
	CO5

	L45
	Lagrange’s interpolation and Inverse Interpolation
	CO5

	L46
	Problems related to Lagrange’s interpolation
	CO5

	L47
	Newton’s divided difference polynomial
	CO5

	L48
	Problems related to Newton’s divided difference polynomial
	CO5

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	48 (theory)
	48

	Seminar
	0
	0

	Small Group Discussion (SGD)
	3
	6

	Self-directed learning (SDL)
	10
	16

	Problem Based Learning (PBL)
	8
	16

	Case Based Learning (CBL)
	4
	8

	Clinic
	-
	-

	Practical
	-
	-

	Revision
	3
	10

	Assessment
	6
	-

	TOTAL
	82
	104

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	2 hours
	3 hours
	3 hours

	Weightage
	10%
	40%
	50%

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

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

	Schedule
	Scheduled by the faculty
	Calendared Activity
	Calendared Activity

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

	Mapping of assessment with Cos:

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

	Sessional Test 1
	X
	X
	
	
	

	Sessional Test 2
	
	
	X
	X
	

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

	Quiz
	
	
	
	
	

	Assignment/Presentation
	X
	X
	X
	X
	X

	End Semester Examination
	X
	X
	X
	X
	X

	Laboratory examination
	
	
	
	
	

	Feedback Process
	· Mid-Semester feedback

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




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

	Course Title:    
	PHYSICS I

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

	Academic Year:  2019-2020
	Semester:   I

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

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

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

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

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

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

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

	CO 5:  
	Explain the conducting properties of solids.  


	Mapping of COs to POs : 

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

	CO 1
	X
	
	
	
	
	
	
	
	
	
	
	

	CO 2
	X
	
	X
	
	
	
	
	
	
	
	
	

	CO 3
	X 
	
	
	
	
	
	
	X
	
	
	
	

	CO 4
	X
	
	
	
	X
	
	
	
	
	
	
	

	CO 5
	
	
	
	  
	
	
	
	
	
	
	
	X


	Course delivery/Lesson plan

	Lecture no.
	Topic to be covered

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

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

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

	L4
	Newton’s rings, Michelson interferometer.

	L5
	Problem solving . 

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

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

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

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

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

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

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

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

	L14
	Einstein equation, explaining experimental observations. Problem solving.

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

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

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

	L18
	Interpretation of quantum mechanics. Schrodinger equation.

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

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

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

	L22
	The simple harmonic oscillator. Problem solving.

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

	L24
	Quantum model of the hydrogen atom: quantum numbers.

	L25
	Physical interpretation of quantum numbers.

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

	L27
	Principle and working of lasers.

	L28 
	Problem solving.

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

	L30 
	Rotational and vibrational motion of molecules. Problem solving.

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

	L32
	Density of states.

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

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

	L35
	Super conductivity.

	L 36
	Problem solving

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	36
	108

	Seminar
	
	

	Small Group Discussion (SGD)
	
	

	Self-directed learning (SDL)
	
	

	Problem Based Learning (PBL)
	
	

	Case Based Learning (CBL)
	
	

	Clinic
	
	

	Practical
	3 Hours/week            
	72 

	Revision
	
	

	Assessment
	9
	36

	TOTAL
	
	

	Assessment Methods: Assignments, In semester and end semester examinations

	Formative: 
	Summative: 

	 Assignments/presentations
	Sessional Tests

	Quizes
	End semester examination

	Class room question-answer discussions
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	6 Hours
	3 Hours
	3 Hours

	Weightage
	10 %
	40 %
	50 %

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

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


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

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

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

	Mapping of assessment with Cos: 

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

	Sessional Test 1
	CO 1
	-
	-
	-
	-

	Sessional Test 2
	-
	CO 2
	CO 3
	-
	-

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

	Quiz
	CO 1
	CO 2
	CO 3
	CO 4
	CO 5

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

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

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

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

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

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




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

	Course Title:    
	Mechanics of Solids

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

	Academic Year:  2019-2020
	Semester:   First 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. Basavarajaiah & Mahadevapp, Strength of Materials, CBS Publishers.




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

	Course Title:    
	PROBLEM SOLVING USING COMPUTERS 

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

	Academic Year:   2019-20
	Semester:    First 

	No of Credits:    5
	Prerequisites:    NIL

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

	Course Outcomes (COs):
	 

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

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

	CO 1
	X
	X
	
	X
	
	
	
	
	
	
	
	X

	CO 2
	X
	X
	
	
	
	
	
	
	
	
	
	X

	CO 3
	X
	
	X
	X
	
	
	
	
	
	
	
	X

	CO 4
	X
	
	X
	X
	
	
	
	
	
	
	
	X

	CO 5
	X
	
	X
	
	
	
	
	
	
	
	
	X

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

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

	L2
	Introduction to Software – Overview and classification of software	CO1

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

	T1
	Introduction to programming paradigms and methodologies	CO1

	L4
	Introduction to algorithms and flowcharts	CO1

	L5
	Tutorial on algorithms and flowcharts	CO1

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

	T2
	Input and output operations	CO1

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

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

	L9
	Arithmetic expressions, type conversions	CO1

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

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

	L11
	Bitwise operators, Conditional operator	CO1

	L12
	Comma operator
	CO1

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

	L13
	while and do-while statements, relational operators	CO1

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

	L15
	break and continue statements, exit statement	CO2

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

	L16
	Operator precedence and associativity, typedef and enum  	CO2

	L17
	1-D arrays- Declaration and Initialization	CO2

	L18
	Programs on array manipulation	CO2

	T6
	Tutorial on 1-Dimensional arrays	CO2

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

	L20
	Tutorial on Searching and sorting	CO2

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

	T7
	Tutorial on 2D arrays	CO3

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

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

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

	T8
	Function definition and function call Tutorial on functions	CO4

	L25
	Tutorial on functions	CO4

	L26
	Pointers Definition	CO4

	L27
	Pointers to simple variables	CO4

	T9
	Parameter passing techniques, Programs on functions	CO4

	L28
	Recursive functions	CO4

	L29
	Tutorial on Recursive functions	CO4

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

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

	L31
	Tutorial on structures and Pointers	CO4

	L32
	Procedure oriented programming versus object oriented programming	CO4

	L33
	Basic concepts of object oriented programming-inheritance	CO4

	T11
	polymorphism	CO5

	L34
	Benefits of object oriented programming	CO5

	L35
	Tutorial on object oriented programming Examples	CO5

	L36
	Introduction to cybercrime	CO5

	T12
	Intrusions and hacking	CO5

	PSUC LAB

	Course Outcomes (COs):

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

	L2
	SIMPLE C++ PROGRAMS	CO1

	L3
	CONTROL STRUCTURES - DECISION MAKING AND BRANCHING	CO1

	L4
	CONTROL STRUCTURES - LOOPING	CO1

	L5
	1D ARRAYS	CO2

	L6
	2D ARRAYS	CO2

	L7
	STRINGS	CO2

	L8
	FUNCTIONS 	CO2

	L9
	PARAMETER PASSING
	CO3

	L10
	RECURSIVE FUNCTIONS	CO3

	L11
	Exam batch 1
	

	L12
	Exam Batch 2
	

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	 34
	68 

	Seminar
	
	

	Small Group Discussion (SGD)
	
	

	Self-directed learning (SDL)
	
	

	Problem Based Learning (PBL)
	 10
	20 

	Case Based Learning (CBL)
	
	

	Clinic
	
	

	Practical
	3
	36

	Revision
	 4
	8 

	Assessment
	 6
	

	TOTAL
	 48
	132 

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	End semester examination

	Quiz
	

	
	

	Assessment Plan: Theory

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	2 hours
	3 hours
	3 hours

	Weightage
	10%
	40%
	50%

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

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

	Schedule
	Scheduled by the faculty
	Calendared Activity
	Calendared Activity

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

	Assessment Plan: Lab

	As per the regulation: (60+40)

	Mapping of assessment with Cos:

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

	Sessional Test 1
	X
	X
	
	
	

	Sessional Test 2
	
	
	X
	X
	

	Sessional Test 3 (make-up)
	
	
	
	X
	X

	Quiz
	
	
	
	
	

	Assignment/Presentation
	X
	X
	X
	X
	

	End Semester Examination
	X
	X
	X
	X
	X

	Laboratory examination
	X
	X
	X
	
	

	Feedback Process
	· Mid-Semester feedback

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





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

	Course Title:    
	A course on Psychology for Engineers

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

	Academic Year:  2019-20
	Semester: First

	No of Credits:    03
	Prerequisites:   

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

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

	CO 1:  
	Explain the basic concepts of Psychology.

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

	CO 3:  
	Describe the theories of Personality.

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

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

	Mapping of COs to POs 

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

	CO 1
	
	
	
	
	
	x
	
	
	
	
	
	x

	CO 2
	
	
	
	
	
	x
	
	
	
	
	
	x

	CO 3
	
	
	
	
	
	x
	
	
	
	
	
	x

	CO 4
	
	
	
	
	
	x
	
	
	
	
	
	x

	CO 5
	
	
	
	
	
	x
	
	
	
	
	
	x

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

	24
	Industrial and Engineering Psychology
	C04

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

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

	27
	Tasks performed by Industrial Psychologist during investigation. 
	C04

	28
	Principles of Management: 1st class
	C04

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

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

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

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

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

	34
	Leadership theories and Leadership Grid.
	C05

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

	36
	Developing marketing strategies and data collection methods.
	CO5

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	36
	45

	Seminar
	-
	-

	Small Group Discussion (SGD)
	-
	-

	Self-directed learning (SDL)
	
	

	Problem Based Learning (PBL)
	
	

	Case Based Learning (CBL)
	
	

	Clinic
	-
	-

	Practical
	-
	-

	Revision
	
	

	Assessment
	02
	04

	TOTAL
	38
	49

	Assessment Methods:

	Formative:
	Summative:

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

	Assignments/presentations: 2
	End semester examination 1

	Quiz: 1
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	1 hour
	1 hour
	3 hours

	Weightage
	10%
	40%
	50%

	Typology of Questions
	Descriptive
	Descriptive
	Descriptive

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

	Schedule
	By the faculty
	By the institute
	By the institute

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

	Mapping of assessment with Cos:

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

	Sessional Test 1
	x
	x
	
	x
	

	Sessional Test 2
	x
	x
	
	x
	x

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

	Quiz
	
	
	x
	
	

	Assignment/Presentation
	x
	x
	
	x
	

	End Semester Examination
	x
	x
	x
	x
	x

	Laboratory examination
	
	
	
	
	

	Feedback Process
	· Mid-Semester feedback

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




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

	Course Title:    
	Communication Skills in English

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

	Academic Year:  2020-2021
	Semester:   First Semester

	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 semester

	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: First year, Semester 2  

	No of Credits:    4
	Prerequisites:   NIL

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

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

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

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

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

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

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

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

	Mapping of COs to POs

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

	CO 1
	X
	
	
	
	
	
	
	
	
	
	
	

	CO 2
	
	X
	
	
	
	
	
	
	
	
	
	

	CO 3
	X
	
	
	
	
	
	
	
	
	
	
	

	CO 4
	X
	
	
	
	
	
	
	
	
	
	
	

	CO 5
	X
	
	
	
	
	
	
	
	
	
	
	

	CO 6
	X
	
	
	
	
	
	
	X
	
	
	
	

	Course content and outcomes:

	
	

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

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

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

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

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

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

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

	CO 2

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

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

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

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

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

	CO 3

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

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

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

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

	Concept of collision theory and transition state theory
	CO 3

	Determination energy of activation by Arrhenious equation
	CO 3

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

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

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

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

	Hybridization 
	CO 4

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

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

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

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

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

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

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

	carbonium ions, carbanions, carbon free radicals, 
	CO 5

	substitution reactions, addition reactions, 
	CO 5

	elimination reactions, rearrangement reactions, 
	CO 5

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

	Isomerism-structural
	CO 5

	stereoisomerism.
	CO 5

	Acid-base titration (Alkalimetry)
	CO 6

	Determination of hardness of water
	CO 6

	Determination of chloride content of water
	CO 6

	Determination of percentage of copper in brass.
	CO 6

	Estimation of ammonia nitrogen in a Fertilizer
	CO 6

	Determination of rate constant of hydrolysis of an ester
	CO 6

	Conductometric titrations
	CO 6

	Pka value of a weak acid using PH meter
	CO 6

	Colorimetric estimation
	CO 6

	Redox titration using Potentiometer
	CO 6

	

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture
	36 (theory)
	50

	Seminar
	0
	0

	Small Group Discussion (SGD)
	2
	2

	Self-directed learning (SDL)
	9
	18

	Problem Based Learning (PBL)
	0
	0

	Case Based Learning (CBL)
	0
	0

	Clinic
	-
	-

	Practical
	30 (Lab)
	30

	Revision
	2
	5

	Assessment
	2
	-

	TOTAL
	81
	105

	
	
	

	Assessment Methods:

	Formative:
	Summative:

	Assignments
	Sessional Tests

	Lab performance
	End semester examination

	
	

	
	

	Mapping of assessment with COs

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

	Sessional Test 1
	x
	
	x
	
	
	

	Sessional Test 2
	
	x
	x
	x
	
	

	Sessional Test 3 (make-up)
	
	
	
	x
	x
	

	Assignment
	
	
	x
	
	
	

	End Semester Examination
	x
	x
	x
	x
	x
	

	Laboratory examination
	
	
	
	
	
	x

	Feedback Process
	· Mid-Semester feedback

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




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

	Course Title:    
	Engineering Graphics-II

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

	Academic Year:  2019-20
	Semester:   II semester

	No of Credits:    01
	Prerequisites:   Engineering graphics-I

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


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

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

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

	CO 3:  
	Convert pictorial views in to orthographic projection.

	CO 4:  
	Visualize and draw three dimensional views.

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

	Mapping of COs to POs

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

	CO 1
	X
	X
	
	
	X
	
	
	
	
	
	
	

	CO 2
	X
	X
	
	
	X
	
	
	
	
	
	
	

	CO 3
	X
	X
	
	
	X
	
	
	
	
	
	
	

	CO 4
	X
	X
	
	
	X
	
	
	
	
	
	
	

	CO 5
	X
	X
	
	
	X
	
	
	
	
	
	
	

	Course content and outcomes:

	L/T No.
	Topics to be covered
	CO addressed

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

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

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

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

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

	6
	Combined solids, Simple machine components.
	CO3

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

	8
	Combined solids, Simple machine components.
	CO4

	9
	Section of Solids – AutoCAD work
	CO1

	10
	Development of Surfaces – AutoCAD work
	CO2

	11
	Isometric Projections – AutoCAD work
	CO4

	12
	Orthographic projection-AutoCAD work
	CO3

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture
	---
	---

	Seminar
	---
	---

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

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

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

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

	Clinic
	---
	---

	Practical
	36
	72

	Revision
	03
	06

	Assessment
	03
	---

	TOTAL
	42
	78

	
	
	

	Assessment Methods:

	Formative:
	Summative:

	Assignments
	 Laboratory examination

	---
	---

	---
	---

	---
	---

	Mapping of assessment with COs

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

	Assignments
	X
	X
	X
	X
	---
	---

	Laboratory examination
	X
	X
	X
	X
	X
	---

	Feedback Process
	· Mid-Semester feedback

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






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

	Course Title:    
	CHEMICAL PROCESS CALCULATIONS

	Course Code: ICHM 121
	Course Coordinator: Dr. Balakrishna Prabhu K

	Academic Year:  2019-20
	Semester:   II

	No of Credits:    4
	Prerequisites:   Nil

	Synopsis:
	This is a core course of Chemical Engineering that prepares the students to apply the material and energy balance theory on chemical process systems. It also demonstrates how to solve the main process-related problems that crop up in chemical engineering practice. The emphasis is given to the units and conversions, basic concepts of calculations, material balance with/without chemical reactions, and combustion of fuels and energy balances. The subject provides basic introduction to material balances in various unit operations of Chemical Engineering such as crystallisation, evaporation, extraction, distillation, humidification and mixing.

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

	CO 1:  
	Understand the importance of Chemical Engineering profession.

	CO 2:  
	Perform unit conversions and stoichiometric calculations.

	CO 3:  
	Execute steady state material balance calculations for basic unit operations without chemical reactions.

	CO 4:  
	Implement material balance calculations for processes involving chemical reactions.

	CO 5:  
	Apply principles of thermochemistry to chemical reactions.

	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
	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

	L1
	Introduction to Chemical Engineering- role of chemical Engineers
	CO1

	L2
	Importance of Chemical Engineering as profession
	CO1

	L3
	Types of Unit Operations in chemical industry
	CO1

	L4
	Types of Unit processes 
	CO1

	L5
	Dimension and units –Review  and problems
	CO1

	L6
	Conversions of units-
	CO1

	L7
	Physical and chemical properties of mixtures
	CO2

	L8
	Process & process variables – problems
	CO2

	L9
	Chemical equation and stoichiometry 
	CO2

	L10
	Composition of liquid solution- Molarity, normality, molality, ppm-problems
	CO2

	L11
	Mass, mole &  volume fraction, average molecular weight –problems
	CO2

	L12
	Chemical equations and stoichiometry
	CO2

	L13
	Chemical equations and stoichiometry problems
	CO2

	L14
	Degrees of freedom, Gas & gas mixtures – ideal gas law, partial pressure and partial volume
	CO2

	L15
	Problems based on ideal gas law
	CO2

	L16
	Real gases- Vander Waal’s equation , significance of Tc and Pc- problems
	CO2

	L17
	Phase equilibrium vapour pressure
	CO3

	L18
	Gibb’s phase rule
	CO3

	L19
	Gas liquid system, Raoult’s law and Henry’s law
	CO3

	L20
	Raoult’s law and Henry’s law
	CO3

	L21
	Bubble point and Dew point calculations
	CO3

	L22
	Humidity and humidity calculations
	CO3

	L23
	Humidity chart and its uses
	CO3

	L24
	Humidity chart and its uses
	CO3

	L25
	Steady state material balance without chemical reaction – crystallization 
	CO3

	L26
	Problems based on crystallization
	CO3

	L27
	Introduction & Problems based on evaporation
	CO3

	L28
	Introduction & Problems based on mixing of streams
	CO3

	L29
	Problems based on Mixing of streams
	CO3

	L30
	Introduction to distillation and problems
	CO3

	L31
	Introduction & Problems based on extraction 
	CO3

	L32
	Introduction & problems based on leaching
	CO3

	L33
	Steady state material balance with chemical reaction- concept of excess and limiting reactants.
	CO4

	L34
	Material balance with chemical reaction
	CO4

	L35
	Combustion- introduction, orsat analysis, calculation of excess air
	CO4

	L36
	Combustion of solid fuels 
	CO4

	L37
	Combustion of liquid fuels 
	CO4

	L38
	Combustion of gaseous fuels 
	CO4

	L39
	Bypass of process streams
	CO4

	L40
	Recycle of process streams
	CO4

	L41
	Purging of process streams
	CO4

	L42
	Purging of process streams calculations
	CO4

	L43
	Introduction to energy balance, thermo-physics and thermochemistry, 
	CO5

	L44
	Kirchoffs equation
	CO5

	L45
	Application of Hess‘s law, calculation of heat of reaction at standard state - 
	CO5

	L46
	Heat of mixing, Heat of formation 
	CO5

	L47
	calculation of heat of reaction at any other standard state -
	CO5

	L48
	Adiabatic flame temperature
	CO5

	Learning strategy
	Contact hrs.
	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:

	Surprise tests
	Sessional Tests

	Assignments
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	8 hr
	3 hr
	3 hr

	Weightage
	10
	40
	50

	Typology of Questions
	· Knowledge
· Application 
· Analysis
	•	Knowledge 
•	Comprehension 
•	Application 
•	Analysis
	· Knowledge 
· Comprehension 
· Application 
· Analysis 

	Pattern
	Descriptive
	Descriptive
	Descriptive

	Schedule
	
	
	

	Topics covered
	L1- L40
	L1- L40
	L1- L48

	Mapping of assessment with Cos:

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

	Sessional Test 1
	x
	x
	
	
	

	Sessional Test 2
	
	
	x
	x
	

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

	Quiz
	
	
	
	
	

	Assignment/Presentation
	x
	x
	x
	
	

	End Semester Examination
	x
	x
	x
	x
	x

	Laboratory examination
	
	
	
	
	

	Feedback Process
	· Mid-Semester feedback

	References
	David M. Himmelblau, Basic Principles and Calculations in Chemical Engineering, Eastern Economy ed., Prentice Hall of India (P) Ltd. 6th Ed. 2009.
Richard Felder and Ronald W. Rausseau, Elementary Principles of Chemical Processes, 2nd edition, John Wiley and Sons, 2004.
D. Sikdar., Chemical process calculations, Prentice Hall India, 2013.
Bhat B.I. and S.M. Vora, Stochiometry 4th ed., Tata McGraw-Hill, ND, 2004.
A. Hougen, K.M. Watson and R.A. Ragatz, Chemical Process Principles, 
Part – I, John Wiley and Asia Publishing Co. 1970.
Edward V. Thomson and William H. Cekler, Introduction to Chemical Engineering, McGraw Hill, 1977.
V. Venkataramani and N Anantharaman, Process Calculations, Prentice Hall India, 2003.







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

	Course Title:    
	CHEMICAL ENGINEERING THERMODYNAMICS – I

	Course Code: ICHM 122
	Course Coordinator: Dr.V.Ramesh

	Academic Year: 2019-20
	Semester: II

	No of Credits: 4
	Prerequisites: -

	Synopsis:
	This course would provide knowledge of thermodynamics in chemical engineering practice. This course will prepare students to develop the ability to understand the science of energy conversion involving heat and other forms of energy, most notably work. The course will provide essential knowledge for the study of thermodynamic properties and its relation. The course will also prepare students with requisite knowledge required for the calculation of heat and work requirements for physical and chemical processes, and the determination of equilibrium conditions for chemical reactions and the transfer of chemical species between phases.

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

	CO 1:  
	Understand the properties of pure fluids and solutions

	CO 2:  
	Express the behavior of gases and to identify the real gas behavior

	CO 3:  
	Determine the equilibrium, energy and transformation of energy for a process

	CO 4:  
	Derive the thermodynamic properties with respect to solutions

	CO 5:  
	Illustrate the applications of thermodynamics

	Mapping of COs to POs

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

	CO 1
	x
	x
	
	
	
	
	
	
	
	
	
	

	CO 2
	
	x
	x
	
	
	
	
	
	
	
	
	

	CO 3
	
	x
	x
	
	
	
	
	
	
	
	
	

	CO 4
	x
	x
	x
	
	
	
	
	
	
	
	
	

	CO 5
	
	x
	x
	
	
	
	
	
	
	
	
	

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L1
	Basic concepts and definition
	CO 1

	L2
	Classical and Statistical thermodynamics
	CO 1

	L3
	Classical and Statistical thermodynamics
	CO 1

	L4
	System, boundary, surroundings
	CO 1

	L5
	Internal energy, work, heat
	CO 1

	L6
	Equilibrium, reversible process
	CO 1

	L7
	Intensive and extensive function
	CO 1

	L8
	Ideal gas temperature scale
	CO 1

	L9
	First law of thermodynamics for non-flow process
	CO 1

	L10
	First law of thermodynamics for non-flow process
	CO 1

	L11
	First law of thermodynamics for non-flow process
	CO 1

	L12
	First law of thermodynamics for flow process
	CO 1

	L13
	First law of thermodynamics for flow process
	CO 1

	L14
	State and path function
	CO 1

	L15
	State and path function
	CO 1

	L16
	Enthalpy, Heat capacity
	CO 1

	L17
	PVT behavior of gases: Ideal gas, definition, ideal gas law
	CO 2

	L18
	Equation of state for real gases
	CO 2

	L19
	Equation of state for real gases
	CO 2

	L20
	Graphical representation of P-V-T behavior
	CO 2

	L21
	V-T diagram, P-V diagram and P-T diagram
	CO 2

	L22
	Thermodynamic analysis of processes
	CO 2

	L23
	Generalized correlations for thermodynamic property of gases
	CO 2

	L24
	Reduced equation of state, two parameter and three parameter correlations
	CO 2

	L25
	Second law of thermodynamics: Spontaneous process
	CO 3

	L26
	Qualitative difference between heat and work
	CO 3

	L27
	Heat reservoir, heat pump, heat engine
	CO 3

	L28
	Kelvin Plank statement
	CO 3

	L29
	Clausius statement
	CO 3

	L30
	Irreversibility, entropy
	CO 3

	L31
	Carnot principle, postulates
	CO 3

	L32
	Thermodynamic temperature scale, third law of thermodynamics
	CO 3

	L33
	Thermodynamic relations: Classification of thermodynamic processes
	CO 3

	L34
	Helmholtz and Gibbs free energy
	CO 3

	L35
	Fundamental property relations
	CO 4

	L36
	Maxwell’s relations and their applications
	CO 4

	L37
	Clausius-clapeyron equation, modified equations for U, H and S
	CO 4

	L38
	Relationship between Cp and Cv, ratio of heat capacity
	CO 4

	L39
	Effect of pressure and volume on Cp and Cv
	CO 4

	L40
	Gibbs Helmholtz equations
	CO 4

	L41
	Applications of laws of thermodynamics
	CO 5

	L42
	Refrigeration, choice of refrigerant
	CO 5

	L43
	Carnot cycle, vapour compression cycle
	CO 5

	L44
	Air refrigeration, Heat pumps
	CO 5

	L45
	Liquefaction processes
	CO 5

	L46
	Free expansion, isotropic expansion, Steam power plant
	CO 5

	L47
	Rankine cycle, Reheat and regenerative cycles
	CO 5

	L48
	Internal combustion engines
	CO 5

	Learning strategies, contact hours and student learning time
	
	

	Learning strategy
	
	

	Lecture / Tutorial
	48
	96

	Seminar
	
	

	Small Group Discussion (SGD)
	
	

	Self-directed learning (SDL)
	
	

	Problem Based Learning (PBL)
	
	

	Case Based Learning (CBL)
	
	

	Clinic
	
	

	Practical
	
	

	Revision
	02
	04

	Assessment
	06
	

	TOTAL
	56
	100

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	6 hr
	3 hr
	3 hr

	Weightage
	10
	40
	50

	Typology of Questions
	· Application 
· Analysis 

	· Knowledge 
· Comprehension 
· Application 
· Analysis 
	· Knowledge 
· Comprehension 
· Application 
· Analysis

	Pattern
	Descriptive
	Descriptive
	Descriptive

	Schedule
	
	
	

	Topics covered
	L1- L40
	L1- L40
	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
	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.   K.V. Narayanan, A Text Book of Chemical Engineering Thermodynamics, Prentice Hall ofIndia, 2006
2. J.M Smith, H.C.VanNess and M.M.Abbot,Introduction to Chemical Engineering Thermodynamics, (7e), McGraw Hill, 2004
3. T.E. Daubert, Chemical Engineering Thermodynamics, McGraw –Hill, 1985
4. Y.V.C.Rao, Chemical Engineering Thermodynamics, Universities Press, 1997






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

	Course Title:    
	Mathematics III

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

	Academic Year:  2019 -2020
	Semester:   Third

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

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

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

	CO 1:  
	Understand the basic knowledge of Ordinary Differential equations

	CO 2:  
	Higher order Differential equations

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

	CO 4:  
	Laplace transforms and its applications

	CO 5:  
	Complex variables and functions

	Mapping of COs to POs

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

	CO 1
	   X
	   X
	
	
	
	
	
	
	
	
	
	

	CO 2
	   X
	   X
	
	
	
	
	
	
	
	
	
	

	CO 3
	   X
	   
	
	
	
	
	
	
	
	
	
	

	CO 4
	   X
	
	
	
	
	
	
	
	
	
	
	

	CO 5
	   X
	
	
	
	
	
	
	
	
	
	
	

	Course Delivery / Lesson Plan 

	L No.
	Topics to be covered
	CO addressed

	L1
	Formation of differential equation with simple problems
	CO1

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

	L3
	Equations reducible to homogeneous form with problems
	CO1

	L4
	Problems on Equations reducible to homogeneous
	CO1

	L5
	Linear differential equations with problems
	CO1

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

	L7
	Equations reducible to exact equations with related problems.
	CO1

	L8
	Problems on Equations of Exact forms
	CO1

	L9
	Higher order linear differential equations with problems
	CO1

	L10
	Rules for finding the complementary function with problems
	CO2

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

	L12
	Problems on Particular integrals.
	CO2

	L13
	Method of variation of parameters with examples
	CO2

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

	L15
	Problems on Cauchy’s Homogeneous equations
	CO2

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

	L17
	Solution of partial differential equations by direct integration.
	CO3

	L18
	Problems on Partial differential equations
	CO3

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

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

	L21
	Problems on Taylor series method
	CO3

	L22
	Improved Euler’s method with examples.
	CO3

	L23
	Runge - Kutta methods of order two and problems
	CO3

	L24
	Runge - Kutta methods of order four
	CO3

	L25
	Laplace transforms of elementary functions with problems
	CO4

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

	L27
	Laplace Transform of periodic functions
	CO4

	L28
	Problems on Laplace Transform.
	CO4

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

	L30
	Inverse Laplace transforms with simple problems
	CO4

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

	L32
	Problems on
	CO4

	L33
	Laplace transforms using unit step functions
	CO4

	L34
	Convolution theorem and inverse using convolution
	CO4

	L35
	Solution of initial value problems using Laplace transforms.
	CO4

	L36
	Problems on inverse Laplace transforms
	CO4

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

	L38
	Cauchy-Riemann equations and harmonic functions 
	CO5

	L39
	Problems connected with analytic and harmonic functions
	CO5

	
	Problems on harmonic functions
	CO5

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

	L42
	Cauchy’s integral theorem and integral formula
	CO5

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

	L44
	Problems on Cauchy’s theorem
	CO5

	L45
	Taylor series and Laurent series with related problems
	CO5

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

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

	L48
	Problems on semi-circles and rectangular contours
	CO5

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	48 (theory)
	48

	Seminar
	0
	0

	Small Group Discussion (SGD)
	3
	6

	Self-directed learning (SDL)
	10
	16

	Problem Based Learning (PBL)
	8
	16

	Case Based Learning (CBL)
	4
	8

	Clinic
	-
	-

	Practical
	-
	-

	Revision
	3
	10

	Assessment
	6
	-

	TOTAL
	82
	104

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	2 hours
	3 hours
	3 hours

	Weightage
	10%
	40%
	50%

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

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

	Schedule
	Scheduled by the faculty
	Calendared Activity
	Calendared Activity

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

	Mapping of assessment with Cos:

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

	Sessional Test 1
	X
	X
	
	
	

	Sessional Test 2
	
	
	X
	X
	

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

	Quiz
	
	
	
	
	

	Assignment/Presentation
	X
	X
	X
	X
	X

	End Semester Examination
	X
	X
	X
	X
	X

	Laboratory examination
	
	
	
	
	

	Feedback Process
	· Mid-Semester feedback

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




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

	Course Title:    
	FLUID FLOW OPERATIONS

	Course Code: ICHM 231
	Course Coordinator: Mr. Laxman Kumar K

	Academic Year: 2019-20
	Semester: III

	No of Credits: 5
	Prerequisites: -

	Synopsis:
	This course focuses on fluid flow and its operations relevant to chemical process industry. It demonstrates how to derive flow equations from fundamental physics for a wide range of real engineering concepts (e.g. hydro statics, fluid dynamics, Bernoulli’s principle, flow measurement, pressure drop, frictional losses, flow through beds etc).  The course will provide essential knowledge to calculate energy requirement for the fluid to flow.
The analytical results of fluid flow are demonstrated in simple systems before discussing more complex systems, such as pumps in series or parallel, which require the use of semi-empirical correlations to solve.
The practical sessions of the course provides a hands-on-experience to calculate energy losses for fluid flow, measure flow etc. with the help of bench to pilot scale equipment.

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

	CO 1:  
	Analyse the concepts of fluid statics and its application to pressure measurement through problem solving

	CO 2:  
	Understand the fundamental equations of momentum, mass balance and energy balance and their applications to industrial problems

	CO 3:  
	Explain the types of fluids, fluid flow concepts, shear stress-velocity relations, boundary conditions and demonstrate them through problem solving

	CO 4:  
	Analyse the concepts of flow measurement systems, compare and contrast between different flow measuring instruments

	CO 5:  
	Appraise and solve compressible flow problems, flow past immersed bodies, fluid transportation systems and dimensional analysis

	Mapping of COs to POs

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

	CO 1
	X
	X
	
	
	
	
	
	X
	
	
	
	

	CO 2
	X
	X
	
	
	
	
	
	X
	
	
	
	

	CO 3
	X
	X
	X
	
	
	
	
	X
	
	
	
	

	CO 4
	X
	X
	
	
	
	
	
	X
	
	
	
	

	CO 5
	X
	X
	X
	
	
	
	
	X
	
	
	
	

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L1
	General Concepts of a Fluid; Stresses, Pressure, Velocity, and the Basic Laws
	CO 1

	L2
	Physical Properties—Density, Viscosity, and Surface Tension	CO 1

	L3
	Units and Systems of Units	CO 1

	L4
	Hydrostatics	CO 1

	L5
	General Conservation Laws; Mass Balances	CO 1

	L6
	Energy Balances	CO 1

	L7
	Bernoulli’s Equation and applications	CO 1

	L8
	Momentum Balances; Pressure, Velocity, and Flow Rate Measurement	CO 1

	L9
	Fluid Friction in Pipes: Laminar flow	CO 2

	L10
	Models for Shear Stress; Piping and Pumping Problems	CO 2

	L11
	Flow in Noncircular Ducts	CO 2

	L12
	Compressible Gas Flow in Pipelines	CO 2

	L13
	Flow in Chemical Engineering Equipment	CO 2

	L14
	Pumps and Compressors	CO 2

	L15
	Centrifugal Pump Characteristics	CO 2

	L16
	Flow Through Packed Beds	CO 3

	L17
	Fluidization	CO 3

	L18
	Dimensional Analysis	CO 3

	L19
	Turbulent Flow: Introduction	CO 3

	L20
	Physical Interpretation of the Reynolds Stresses	CO 3

	L21
	Mixing-Length Theory	CO 3

	L22
	Determination of Eddy Kinematic Viscosity and Mixing Length
	CO 3

	L23
	The Universal Velocity Profile for Smooth Pipes	CO 3

	L24
	Friction Factor in Terms of Reynolds Number for Smooth Pipes	CO 4

	L25
	Bubble Motion, Two-Phase Flow, and Fluidization	CO 4

	L26
	Rise of Bubbles in Unconfined Liquids	CO 4

	L27
	Pressure Drop and Void Fraction in Horizontal Pipes	CO 4

	L28
	Two-Phase Flow in Vertical Pipes	CO 4

	L29
	Fluid flow flooding	CO 4

	L30
	Bubble Mechanics	CO 4

	L31
	Non-Newtonian Fluids: Classification	CO 5

	L32
	Constitutive Equations for Inelastic Viscous Fluids	CO 5

	L33
	Constitutive Equations for Viscoelastic Fluids	CO 5

	L34
	Rheological Properties of Fluids	CO 5

	L35
	Characterization of the Rheological Properties of Fluids	CO 5

	L36
	CFD - Overview
	CO 5

	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)
	30
	60

	Case Based Learning (CBL)
	
	

	Clinic
	
	

	Practical
	30
	30

	Revision
	02
	04

	Assessment
	06
	

	TOTAL
	104
	166

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	6 hr
	3 hr
	3 hr

	Weightage
	10
	40
	50

	Typology of Questions
	· Application 
· Analysis
· Synthesis
· Evaluation
	· Understanding
· Knowledge 
· Comprehension 
· Application  
	· Knowledge 
· Comprehension 
· Application 
· Analysis

	Pattern
	Descriptive
	Descriptive
	Descriptive

	Schedule
	
	
	

	Topics covered
	L1- L30
	L1- L30
	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
	
	
	

	Sessional Test 2
	
	x
	x
	x
	

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

	Quiz
	
	
	
	
	

	Assignment/Presentation
	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
	1. Warren McCabe,  Julian Smith, and Peter Harriott, “Unit Operations of Chemical Engineering”, McGrawHill, 2014.
2.    James O. Wilkes, “Fluid Mechanics for Chemical Engineers”, PHI Series, 2017.
3.    Noel de Nevers, “Fluid Mechanics for Chemical Engineers”, McGrawHill, 2004.
4.     Ron Darby, “Chemical Engineering Fluid Mechanics”, CRC Press, 2001.



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

	Course Title:    
	CHEMICAL ENGINEERING THERMODYNAMICS – II

	Course Code: ICHM 232
	Course Coordinator: Dr.V.Ramesh

	Academic Year: 2019-20
	Semester: III

	No of Credits: 4
	Prerequisites: - Basic knowledge chemical engineering thermodynamics -   I

	Synopsis:
	This course would provide knowledge of thermodynamics in chemical engineering practice. This course will prepare students to develop the ability to understand the science of energy conversion involving heat and other forms of energy, most notably work. The course will provide essential knowledge for the study of thermodynamic properties and its relation. The course will also prepare students with requisite knowledge required for the calculation of heat and work requirements for physical and chemical processes, and the determination of equilibrium conditions for chemical reactions and the transfer of chemical species between phases

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

	CO 1:  
	Understand the properties of pure fluids and solutions

	CO 2:  
	Evaluate the thermodynamic properties of solutions containing various components

	CO 3:  
	Understand the concept of vapour-liquid equilibrium

	CO 4:  
	Determine the non-ideality of the solution and thermodynamic consistency of VLE data

	CO 5:  
	Determine the equilibrium yield and the equilibrium constant of a chemical reaction

	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
	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
	Thermodynamic properties of pure substances
	CO 1

	L2
	Thermodynamic properties of pure substances
	CO 1

	L3
	fugacity, fugacity coefficient
	CO 1

	L4
	fugacity, fugacity coefficient
	CO 1

	L5
	compressibility factor
	CO 1

	L6
	activity
	CO 1

	L7
	Solution thermodynamics: Introduction
	CO 1

	L8
	Ideal and non-ideal gas mixtures and liquid solutions
	CO 1

	L9
	Ideal and non-ideal gas mixtures and liquid solutions
	CO 1

	L10
	partial molar properties, physical significance and determination methods
	CO 2

	L11
	partial molar properties, physical significance and determination methods
	CO 2

	L12
	Chemical potential.
	CO 2

	L13
	Gibbs-Duhem equation: general form
	CO 2

	L14
	various forms of Gibbs-Duhem equation
	CO 2

	L15
	Gibbs-Duhem equation: applications, limitations
	CO 2

	L16
	Property changes of mixing
	CO 2

	L17
	excess properties
	CO 2

	L18
	Criteria of phase equilibrium
	CO 2

	L19
	Duhem theorem
	CO 2

	L20
	Vapour liquid equilibrium
	CO 3

	L21
	VLE equation, low pressure VLE
	CO 3

	L22
	Phase diagrams for binary solution
	CO 3

	L23
	T-x-y and P-x-y diagrams.
	CO 3

	L24
	Effect of pressure on VLE.Azeotropes and its types
	CO 3

	L25
	Activity coefficient
	CO 3

	L26
	equations used for the determination, Margules, equation
	CO 3

	L27
	equations used for the determination, Margules, equation
	CO 3

	L28
	equations used for the determination, van Laar equation
	CO 3

	L29
	equations used for the determination, van Laar equation
	CO 3

	L30
	equations used for the determination, Wilson equation 
	CO 3

	L31
	VLE at high pressures, 
	CO 4

	L32
	bubble point, dew point calculations 
	CO 4

	L33
	bubble point, dew point calculations 
	CO 4

	L34
	bubble point, dew point calculations 
	CO 4

	L35
	Thermodynamic consistency tests for VLE data
	CO 4

	L36
	Thermodynamic consistency tests for VLE data
	CO 4

	L37
	Chemical reaction equilibrium
	CO 4

	L38
	criteria of equilibrium
	CO 4

	L39
	Reaction stoichiometry
	CO 5

	L40
	equilibrium constant
	CO 5

	L41
	Gibbs free energy change
	CO 5

	L42
	choice of standard state
	CO 5

	L43
	feasibility of chemical reactions
	CO 5

	L44
	effect of temperature on equilibrium constant
	CO 5

	L45
	evaluation of van’t Hoff constant
	CO 5

	L46
	Effect of parameters like temperature on the equilibrium conversion
	CO 5

	L47
	Effect of parameters like pressure on the equilibrium conversion
	CO 5

	L48
	Effect of parameters like composition on the equilibrium conversion
	CO 5

	Learning strategies, contact hours and student learning time
	
	

	Learning strategy
	
	

	Lecture / Tutorial
	48
	96

	Seminar
	
	

	Small Group Discussion (SGD)
	
	

	Self-directed learning (SDL)
	
	

	Problem Based Learning (PBL)
	
	

	Case Based Learning (CBL)
	
	

	Clinic
	
	

	Practical
	
	

	Revision
	02
	04

	Assessment
	06
	

	TOTAL
	56
	100

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	6 hr
	3 hr
	3 hr

	Weightage
	10
	40
	50

	Typology of Questions
	· Application 
· Analysis 

	· Knowledge 
· Comprehension 
· Application 
· Analysis 
	· Knowledge 
· Comprehension 
· Application 
· Analysis

	Pattern
	Descriptive
	Descriptive
	Descriptive

	Schedule
	
	
	

	Topics covered
	L1- L40
	L1- L40
	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
	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.  K.V. Narayanan, A Text Book of Chemical Engineering Thermodynamics, Prentice Hall ofIndia, 2006
2. J.M Smith, H.C.VanNess and M.M.Abbot,Introduction to Chemical Engineering Thermodynamics, (7e), McGraw Hill, 2004
3. T.E. Daubert, Chemical Engineering Thermodynamics, McGraw –Hill, 1985
4. Y.V.C.Rao, Chemical Engineering Thermodynamics, Universities Press, 1997




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

	Course Title:    
	Process Plant Materials

	Course Code: ICHM 233
	Course Coordinator: Dr.M Srinivas Kini

	Academic Year:  2019-2020
	Semester:   III

	No of Credits:  03  
	Prerequisites:   --

	Synopsis:
	This course offers specific knowledge of materials used in Process plant. This course will prepare students to apply the selection criteria of material in industries by considering chemical. Physical and economic factors. The course also gives insight into fabrication techniques of metal and plastics along with testing of material to be used. The course prepares the students to differentiate the ferrous, non-ferrous and miscellaneous materials along with its application in chemical industry. The course focuses on plastics as material of construction in industries. The course also helps in identifying and mitigating the different type of corrosion which is rampant in chemical industries.

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

	CO 1:  
	Identify the structure of solids, Describe different nano- material with its application

	CO 2:  
	Categorize selection, mechanical properties and testing of materials.

	CO 3:  
	Recognize ferrous and non- ferrous metal , its uses and application.

	CO 4:  
	Illustrate plastics and its application

	CO 5:  
	Interpret corrosion, its type, prevention and measurement.

	Mapping of COs to POs

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

	CO 1
	X
	X
	
	
	
	
	
	
	
	
	
	

	CO 2
	X
	X
	
	X
	
	
	
	
	
	
	
	

	CO 3
	X
	X
	
	
	
	
	
	
	
	
	
	

	CO 4
	X
	X
	
	
	
	
	
	
	
	
	
	

	CO 5
	X
	X
	
	X
	
	
	
	
	
	
	
	

	Course Delivery / Lesson Plan 

	L No.
	Topics to be covered
	CO addressed

	L1
	Introduction to the subject, Structure of solids
	CO1

	L2
	Structure of solid – contd, Iron carbide diagram
	CO1

	L3
	Nano material , its type
	CO1

	L4
	Nano material – applications in chemical Industries
	CO1

	L5
	Chemical , physical factors and  economic considerations in material selection
	CO2

	L6
	Fabrication of metal- Casting,
	CO2

	L7
	Hot working methods
	CO2

	L8
	Cold working methods, Powder technology, Cutting and grinding
	CO2

	L9
	Conventional and true stress, strain and fundamental properties
	CO2

	L10
	Property testing, destructive testing, Different types of destructive testing
	CO2

	L11
	Tensile testing of materials ,Determination of brittleness, fatigue and creep
	CO2

	L12
	Non- destructive testing
	CO2

	L13
	Properties of ferrous materials
	CO3

	L14
	Cast iron, plain carbon steel
	CO3

	L15
	Alloy steels, thermal and electrical insulating materials.
	CO3

	L16
	Properties of non-ferrous materials
	CO3

	L17
	Glasses and its type.
	CO3

	L18
	Rubber and its type.
	CO3

	L19
	Wood, stoneware, refractories, Carbon/graphite
	CO3

	L20
	Plastics- PTFE, PE and its type, PVC,PP,  . 
	CO4

	L21
	FRP, GFRP , Moulding of plastics – compression, injection,
	CO4

	L22
	Transfer, extrusion moulding
	CO4

	L23
	Rubber lining, Metal lining, Glass lining
	CO4

	L24
	Corrosion – types ,Electrochemical aspects with examples
	CO5

	L25
	Polarization, Passivity, Environmental factors
	CO5

	L26
	Uniform corrosion and its prevention-cathodic protection.
	CO5

	L27
	Galvanic corrosion-mechanism and prevention, beneficial aspects.
	CO5

	L28
	Inhibitors and its types, Crevice corrosion- mechanism and prevention
	CO5

	L29
	Pitting corrosion – mechanism and prevention.
	CO5

	L30
	Intergranular corrosion- mechanism and prevention.
	CO5

	L31
	Selective leaching-dezincification and its type Graphitization , prevention
	CO5

	L32
	Stress corrosion- mechanism and prevention, Hydrogen damage 
	CO5

	L33
	Hydrogen blisters and Embrittlement- mechanism and prevention.
	CO5

	L34
	Erosion corrosion-Environmental factors and its prevention. 
	CO5

	L35
	Cavitation corrosion- mechanism and prevention. Dry corrosion –Pilling Bedworth ratio and its significance, prevention
	CO5

	L36
	Design for corrosion resistance, Anodic protection, combination of material and corrosion environment. Corrosion measurement
	CO5

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture 
	36
	72

	Seminar
	
	

	Small Group Discussion (SGD)
	
	

	Self-directed learning (SDL)
	
	

	Problem Based Learning (PBL)
	
	

	Case Based Learning (CBL)
	
	

	Clinic
	
	

	Practical
	
	

	Revision
	02
	04

	Assessment
	06
	

	TOTAL
	44
	76

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	6 hr
	3 hr
	3 hr

	Weightage
	10
	40
	50

	Typology of Questions
	Comprehension
Analysis
Application
	Comprehension
Analysis
Application
	Comprehension
Analysis
Application

	Pattern
	Descriptive
	Descriptive
	Descriptive

	Schedule
	
	
	

	Topics covered
	L1- L30
	L1- L30
	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
	
	
	

	Sessional Test 2
	
	
	x
	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. Fontana M.G. – Corrosion Engineering,3rd edition, McGraw Hill, 2009  
2.  Vanvlack – Elements of Material Science, Pearson Education limited, 6th Ed. 2009  
3. T.Pradeep – Nano: The essentials, McGraw Hill, 2011.    
4. S.K. Hajra Choudhury – Materials science and processes, Indian Book Distributing Co., 2nd edition, 2008.



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

	Course Title:    
	Organic Chemistry - I

	Course Code: ICH 231
	Course Coordinator: Dr. Deepa Prabhu

	Academic Year:  2019-2021
	Semester: Third

	No of Credits:    4
	Prerequisites:   NIL

	Synopsis:
	This course would provide the essential knowledge required to understand the fundamentals of Organic Chemistry. The course describes the preparation and its properties of basic organic molecules, detailed explanation on carbohydrates, amino acids, peptides, proteins and enzymes. Knowledge about aromatic and heterocyclic compounds and applications of dye chemistry. 

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

	CO 1:  
	Understand the preparation properties and uses of alkanes, alkenes, alkynes, alkyl halides, alcohols, acids, amines, aldehydes and ketones. 

	CO 2:  
	Apply the fundamentals of carbohydrates: nomenclature, classification, Disaccharides, Polysaccharide.

	CO 3:  
	Describe the nature of amino acids, peptides, proteins and enzymes.  

	CO 4:  
	Understand the preparations and properties of aromatic and heterocyclic compounds

	CO 5:  
	Apply the knowledge of dyes chemistry and some of its preparations.

	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
	
	
	
	
	
	

	Course content and outcomes:

	
	

	Preparation, properties and uses of alkanes
	CO 1

	contd
	CO 1

	Preparation, properties and uses of alkenes
	CO 1

	contd
	CO 1

	Preparation, properties and uses of alkynes
	CO 1

	Preparation, properties and uses of alkyl halides
	CO 1

	contd
	CO 1

	Preparation, properties and uses of alcohols
	CO 1

	contd
	CO 1

	contd
	CO 1

	Preparation, properties and uses of acids
	CO 1

	contd
	CO 1

	Preparation, properties and uses of amines
	CO 1

	contd
	CO 1

	Preparation, properties and uses of aldehydes
	CO 1

	contd
	CO 1

	Preparation, properties and uses of ketones
	CO 1

	contd
	CO 1

	Carbohydrates:  Nomenclature, Classification
	CO 2

	Mono-saccharides and their general reactions
	CO 2

	contd
	CO 2

	Ring Structure of glucose & fructose
	CO 2

	Optical activity, Determination of specific rotation using polarimeter
	CO 2

	Descending-Ascending of sugars, Interconversion of aldose and ketose
	CO 2

	Disaccharides,  Sucrose Manufacture from sugar cane, Properties and structure of sucrose, maltose & lactose
	CO 2

	Polysaccharide, Starch, Cellulose
	CO 2

	Amino acids: Classification, Natural amino acids
	CO 3

	Zwitter-ion, Isoelectric point,General methods of preparation and properties
	CO 3

	contd
	CO 3

	Peptides, Poly peptides, Methods of preparation
	CO 3

	Terminal residue analysis, Proteins,  Classification and general properties, Color tests
	CO 3

	contd
	CO 3

	Enzymes, Co-enzymes, Specificity of enzymatic actions
	CO 3

	Enzymatic reactions, Applications of enzymes.    
	CO 3

	Aromatic & Heterocyclic Compounds:  Structures of benzene
	CO 4

	Theories of aromaticity, Electrophilic substitution reactions of benzene
	CO 4

	Effect of substituents in electrophilic substitution, Structure, Preparation and electrophilic substitution  reactions of  Furan
	CO 4

	Structure, Preparation and electrophilic substitution  reactions of Thiophene and Pyrrole
	CO 4

	Structure, Preparation, elctrophiic and nucleophilic substitutions of   Pyridine
	CO 4

	Preparation & Properties of quinoline and Indole  
	CO 4

	Dyes Chemistry:  Colour and constitution
	CO 5

	Chromophores, Auxochromes, Bathochromic and hypsochromic effects
	CO 5

	Valence bond and  molecular orbital approaches  to color, UV & visible spectra of dyes
	CO 5

	Classification of dyes according to applications and structures
	CO 5

	contd
	CO 5

	Synthesis of Methyl orange, Malachite green
	CO 5

	Synthesis of, Rosaniline, Alizarin.                                                                         
	CO 5

	Synthesis of Fluoroscent brightening agents.                                                                         
	CO 5

	

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture
	48
	60

	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
	-
	-

	Revision
	2
	5

	Assessment
	2
	10

	TOTAL
	63
	158

	
	
	

	Assessment Methods:

	Formative:
	Summative:

	Assignments
	Sessional Tests

	
	End semester examination

	
	

	
	

	Mapping of assessment with COs

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

	Sessional Test 1
	x
	x
	
	
	
	

	Sessional Test 2
	
	x
	x
	
	
	

	Sessional Test 3 (make-up)
	
	
	x
	x
	
	

	Assignment/Presentation
	x
	
	
	
	x
	

	End Semester Examination
	x
	x
	x
	x
	x
	

	Feedback Process
	· Mid-Semester feedback

	References
	· M.K. Jain, Modern Organic Chemistry, S.Chand & Co., Delhi, 1986    
· L. Finar, Organic Chemistry, Vol I, 6th Edn, Longman, Delhi,  1977  
· R.T. Morrson, R.N, Boyd, Organic Chemistry, 6th Edn., Prentice Hall, Delhi, 2003 
· Arun Bahl, B.S.Bahl, Organic Chemistry, 18th Edn, S. Chand & Co., Delhi, 2006. 
· Raj K.Bansal, Synthetic Approaches in Organic Chemistry, Jones & Bartlett  Publishers.1996. 




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

	Course Title:    
	Organic Chemistry - II

	Course Code: ICH 232
	Course Coordinator: Dr. Deepa Prabhu

	Academic Year:  2019-2021
	Semester: Third

	No of Credits:    3
	Prerequisites:   NIL

	Synopsis:
	This course would provide the essential knowledge required to understand the fundamentals of polymers and elastomers. Understand the importance of oils, fats, soaps and detergents.  Applications of petroleum and medicinal chemistry. 

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

	CO 1:  
	Apply the fundamentals high polymers and its methods.

	CO 2:  
	Understand the elastomeric preparations and applications. 

	CO 3:  
	Describe the nature of oils and fats its preparations, properties and applications

	CO 4:  
	Understand the preparations of petroleum production and its classification

	CO 5:  
	Understand the preparations pharmaceuticals and its mode of actions

	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
	
	
	
	
	
	
	
	
	
	

	Course content and outcomes:

	
	

	HIGH POLYMERS- Definition, classification of polymers-based on origin, thermal behavior, structure, methods of formation and applications. Functionality, Degree of polymerization, Co-polymerisation-types.
	CO 1

	Types of polymerization reactions, mechanism of free radical polymerization. mention about coordination mechanism
	CO 1

	Stereo regular polymers -tacticity and geometrical isomerism
	CO 1

	Polymerization techniques: Bulk, Solution and suspension
	CO 1

	Emulsion polymerization technique, Glass transition temperature and factors affecting it.
	CO 1

	Effect of structure on properties-tensile strength, plastic deformation, crystallinity, elasticity and chemical resistance.
	CO 1

	Molecular weight of polymers: number average, weight average, sedimentation and viscosity average expression, Numericals.
	CO 1

	Kinetics of copolymerization, 
	CO 1

	Methods of molecular weight determination-viscosity, Ultracentifugal method.
	CO 1

	ELASTOMERS- Natural rubber-Isomers, limitations of raw rubber, Vulcanization and compounding of rubber.
	CO 2

	Synthetic rubber, preparation, properties and applications of SBR, Butyl rubber.
	CO 2

	Neoprene rubber, Plasticizers-function, examples.
	CO 2

	 Manufacture  structure and properties of Starch, Dextrin 
	CO 2

	Cellulose-Manufacture, structure, properties and derivatives.
	CO 2

	Regenerated cellulose, viscose, ethyl methyl cellulose, and applications
	CO 2

	Biopolymers 
	CO 2

	OILS AND FATS – Natural sources, extraction, Refining,
	CO 3

	Structure and composition of fats and oil,. Physical properties,
	CO 3

	Chemical properties- Hydrolysis, Saponification, Hydrogenation of oils,
	CO 3

	Hydrogenolysis, Addition of halogens, Drying of oils, rancidity,
	CO 3

	Analysis of fats and oils-Saponification Number,Iodine number, Acid number, Reichert-Meissl Number
	CO 3

	Composition and Manufacture of Vanaspati
	CO 3

	Soaps And Detergents-Composition of soaps,Soap Manufacture-Saponification Methods-Boiling and cold process
	CO 3

	Direct neutralization of fatty acids,Modern continuous process.
	CO 3

	Mechanism of cleansing action of soap, limitation of soaps as detergents
	CO 3

	Examples of detergents, Manufacture of detergents, Classification of detergents, Detergents cause water pollution- its remedy.
	CO 3

	PETROLEUM PRODUCTION AND CLASSIFICATION: PETROLEUM
Refining, cracking, catalytic,
	CO 4

	 reforming reactions, Introduction to petrochemicals.
	CO 4

	Petrochemicals derived from butane, ethane, toluene,
	CO 4

	Petrochemicals derived from benzene, toluene ,ethyl benzene, propene, Butene, benzene
	CO 4

	PHARMACEUTICALS: Introduction to Sulpha drugs, Classification, Synthesis of Sulfanilamide, sulfacetamide,
	CO 5

	Synthesis of Succinylsulfathiazole, nitrosulfathiazole, sulfacetamide sodium, mode of action of sulphonamides.
	CO 5

	 Chloramphenicol-Structure,Synthesis, General Characteristics of Tetracyclines, General Characteristics of Streptomycin
	CO 5

	Antimalarials-Quinine,Isolation,Properties of Quinine, ,Structure of quinine, Classification
	CO 5

	Antibiotics-Definition,Classification,requirements of an antibiotic.
	CO 5

	Penicillins-naturally occurring,Structure of penecillins, Synthesis of D-Penicillamine, Synthesis of Penicillin
	CO 5

	

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture
	36
	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
	-
	-

	Revision
	2
	5

	Assessment
	2
	10

	TOTAL
	51
	148

	
	
	

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments
	End semester examination

	
	

	
	

	Mapping of assessment with COs

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

	Sessional Test 1
	x
	
	
	
	
	

	Sessional Test 2
	x
	x
	
	
	
	

	Sessional Test 3 (make-up)
	
	
	x
	x
	
	

	Assignment/Presentation
	
	
	
	
	x
	

	End Semester Examination
	x
	x
	x
	x
	x
	

	Feedback Process
	· Mid-Semester feedback

	References
	1. Polymer Science, V.R.Gowariker, N.V.Viswanathan,Jayadev Sreedhar,Wiley Eastern Limited,1991.
2. Engineering Chemistry by Jain and Jain.
3. Advanced Organic Chemistry,Bhal and Bhal. 
      4.	Medicinal Chemistry, Ashuthosh Kar.



	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 Semester

	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:    
	CHEMICAL REACTION ENGINEERING

	Course Code: ICHM 241
	Course Coordinator: Dr.S.Raja

	Academic Year:  2019-20
	Semester:   IV

	No of Credits:    4
	Prerequisites:   NIL

	Synopsis:
	This subject covers the knowledge of reaction kinetics, reactor design and separation which distinguishes chemical engineer from other engineers. The course introduces the basic reactor design calculation and emphasizing synthesis of chemical kinetics. The topics covered in this subject are kinetic rate theory, homogeneous reaction in batch and flow systems, heterogeneous reaction and catalysis, sizing and modelling of performance.

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

	CO 1:  
	Development & analysis of rate equations for homogenous reactions

	CO 2:  
	Design & analysis of single ideal reactors for homogenous reactions operated under isothermal conditions

	CO 3:  
	Design & analysis of ideal multiple reactors for homogenous reactions operated under isothermal conditions

	CO 4:  
	Differentiate and appreciate necessity of learning about heterogeneous reactions.

	CO 5:  
	Make informed choices of reactor types for heterogeneous reactions.

	Mapping of COs to POs

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

	CO 1
	x
	x
	
	
	
	
	
	
	
	
	
	

	CO 2
	
	x
	x
	
	
	
	
	
	
	
	
	

	CO 3
	
	x
	x
	
	
	
	
	
	
	
	
	

	CO 4
	x
	x
	x
	
	
	
	
	
	
	
	
	

	CO 5
	
	x
	x
	
	
	
	
	
	
	
	
	

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L1
	Homogeneous and heterogeneous reactions, elementary &non-elementary
	CO1

	L2
	Kinetics of homogeneous chemical reactions - Rate expressions 
	CO1

	L3
	Order, molecularity, Temperature dependence of rate
	CO1

	L4
	Arrhenius, collision, transition state theory 
	CO1

	L5
	Problems
	CO1

	L6
	Reaction mechanisms – various examples
	CO1

	L7
	Reaction mechanisms – various examples
	CO1

	L8
	Reaction mechanisms – various examples
	CO1

	L9
	Differential, integral, half-life and total pressure method
	CO1

	L10
	Differential, integral, half-life and total pressure method
	CO1

	L11
	Differential, integral, half-life and total pressure method
	CO1

	L12
	Pseudo, steady state hypothesis – mechanism.
	CO1

	L13
	Isothermal reactor design
	CO2

	L14
	Ideal batch reactor
	CO2

	L15
	CSTRs
	CO2

	L16
	PFRs
	CO2

	L17
	Problems
	CO2

	L18
	Problems
	CO2

	L19
	Problems on optimization
	CO2

	L20
	Multiple reactor systems
	CO3

	L21
	Reactors in series or/and parallel combinations – CSTRs series
	CO3

	L22
	Performance analysis –Batch, Continuous and Recycle reactors
	CO3

	L23
	Problems
	CO3

	L24
	Problems
	CO3

	L25
	Multiple reaction system – Series and parallel reactions in flow reactors -
	CO3

	L26
	Multiple reaction system – Series and parallel reactions in flow reactors -
	CO3

	L27
	Problems
	CO3

	L28
	Problems
	CO3

	L29
	Product distribution –Yield and selectivity 
	CO3

	L30
	Product distribution –Yield and selectivity –
	CO3

	L31
	Problems
	CO3

	L32
	Problems
	CO3

	L33
	Maximizing the desired product
	CO3

	L34
	Maximizing the desired product
	CO3

	L35
	Problems
	CO3

	L36
	Problems
	CO3

	L37
	Introduction to non-isothermal and heterogeneous reactions
	CO4

	L38
	Cylindrical pore, first order reaction –shell balance
	CO4

	L39
	Cylindrical pore, first order reaction–Concentration profile
	CO4

	L40
	Effectiveness factor derivation
	CO4

	L41
	Effectiveness factor derivation
	CO4

	L42
	Problems
	CO4

	L43
	Problems
	CO5

	L44
	Flat plate model, first order reaction –shell balance, concentration profile
	CO5

	L45
	Effectiveness factor derivation
	CO5

	L46
	Problems
	CO5

	L47
	Reactors containing porous catalysts
	CO5

	L48
	Reactors containing porous catalysts
	CO5

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	48
	96

	Seminar
	
	

	Small Group Discussion (SGD)
	
	

	Self-directed learning (SDL)
	
	

	Problem Based Learning (PBL)
	
	

	Case Based Learning (CBL)
	
	

	Clinic
	
	

	Practical
	
	

	Revision
	02
	04

	Assessment
	06
	

	TOTAL
	56
	100

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	6 hr
	3 hr
	3 hr

	Weightage
	10
	40
	50

	Typology of Questions
	· Application 
· Analysis 

	· Knowledge 
· Comprehension 
· Application 
· Analysis 
	· Knowledge 
· Comprehension 
· Application 
· Analysis

	Pattern
	Descriptive
	Descriptive
	Descriptive

	Schedule
	
	
	

	Topics covered
	L1- L40
	L1- L40
	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
	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. Octave Levenspiel, Chemical Reaction Engineering, (3e), Wiley & Sons, 2003.
2. Scott Fogler H, Elements of Chemical Reaction Engineering, (4e), PHI, 2005
3. Smith J.M, Chemical Engineering Kinetics, (3e), McGrawl-Hill, International student edition.    



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

	Course Title:    
	Heat Transfer Operations

	Course Code: ICHM 242
	Course Coordinator: Mr. Sandeep Parma

	Academic Year:  2019-20
	Semester:   IV

	No of Credits:    5
	Prerequisites: Basic knowledge in mathematics, thermodynamics and fluid mechanics

	Synopsis:
	This course develops a knowledge on the various heat transfer modes and understand the basic concepts of heat transfer equipment design, which finds wide applications in process industries. It helps to know the basic principles of conduction, convection and radiation heat transfer. It provides knowledge on the basic principle of conservation of energy to systems which involve conduction, convection and radiation heat transfer. The practical sessions of the course provides a hands-on-experience to conduct experiments and mini project on Transient Heat Conduction, Combined Convection And Radiation Heat Transfer, Heat Transfer In A Vertical Shell And Tube Condenser, Horizontal Shell And Tube Condenser, Condensation In Finned Tube and bare tube Heat Exchanger, Thermal conductivity of the copper rod and Packed Bed Heat Exchanger

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

	CO 1:  
	Understand laws of heat transfer and analyse problems involving steady state heat conduction in simple geometries like plane wall, cylinder and sphere.

	CO 2:  
	Develop solutions for steady state heat conduction with variation in thermal conductivity, internal heat generation and transient heat conduction in simple geometries like plane wall, cylinder and sphere.

	CO 3:  
	Evaluate heat transfer coefficients for natural and forced convection.

	CO 4:  
	Analyse heat exchanger performance by using the method of log mean temperature difference, heat exchanger effectiveness, heat transfer to fluids and usage of fins

	CO 5:
	Calculate radiation heat transfer between black body surfaces and gray body surfaces.

	Mapping of COs to POs

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

	CO 1
	   x
	  x
	
	
	
	
	
	  x
	
	
	
	

	CO 2
	   x
	  x
	
	
	
	
	
	  x
	
	
	
	

	CO 3
	
	  x
	  x
	
	
	
	
	  x
	
	
	
	

	CO 4
	
	  x
	  x
	
	
	
	
	  x
	
	
	
	

	CO 5
	  x
	  x
	  x
	
	
	
	
	  x
	
	
	
	

	Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L1
	Modes of Heat Transfer – Conduction, Convection and Radiation - Examples	CO1

	L2
	Steady state heat conduction – Fourier’s Law of heat conduction 	CO1

	L3
	Equations of heat conduction through plane and curved surfaces	CO1

	L4
	Compound resistances - Resistance in series	CO1

	L5
	Calculation of interface temperature – Electrical analogy 
	CO1

	L6
	Concept of critical and optimum thickness of insulation
	CO1

	L7
	Thermal conductivity – Variation of thermal conductivity with temperature
	CO2

	L8
	Variation of thermal conductivity with temperature for plane and curved surfaces
	CO2

	L9
	Heat transfer with internal heat generation
	CO2

	L10
	One dimensional steady state heat conduction with uniform internal heat generation for plane and curved surfaces
	CO2

	L9
	Lumped heat capacity model-Introduction to Multidimensional heat conduction
	CO2

	L10
	Transient state heat conduction
	CO2

	L11
	Introduction to Convective heat transfer – Natural convection,Forced convection
	            CO3

	L12
	Individual and Overall heat transfer Coefficient
	CO3

	L13
	Dimensional Analysis
	CO3

	L14
	Energy balance – Heat flux, temperature of stream, individual and overall heat transfer coefficient	CO3

	L15
	Analogies between transfer of heat and momentum – Dirt factor	CO3

	L16
	Principles of design of heat exchangers, co-current and counter current flow	CO4

	L17
	Co-current and counter current operation of heat exchangers
	CO4

	L18
	Principles of design of heat exchangers
	CO4

	L19
	Design of heat exchanger – Double pipe heat exchanger
	CO4

	L20
	Shell and Tube heat exchanger
	CO4

	L21
	Extended surfaces - Fins
	CO4

	L22
	Types of fins – Heat transfer in rectangular fin
	CO4

	L23
	Heat transfer in circular fin, pin fin
	CO4

	L24
	Fin effectiveness – Fin efficiency
	CO4

	L25
	Heat transfer to fluids with phase change
	CO4

	L26
	Heat transfer to boiling liquids
	CO4

	L27
	Heat transfer with packed and fluidized bed
	CO4

	L28
	Types of condensation – Film wise and Dropwise condensation
	CO4

	L29
	Nusselt equation derivation
	CO4

	L30
	Introduction to radiation heat transfer - Terminology
	CO5

	L31
	Kirchhoff’s law - Stefan Boltzmann law
	CO5

	L32
	View factor – calculations – radiation exchange between gray bodies
	CO5

	L33
	Net Radiation between two large parallel planes
	CO5

	L34
	Radiation with shields
	CO5

	L35
	Temperature measurement of gases 
	CO5

	L36
	Radiation errors in temperature measurement
	CO5

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	36
	72

	Seminar
	
	

	Small Group Discussion (SGD)
	
	

	Self-directed learning (SDL)
	
	

	Problem Based Learning (PBL)
	30
	60

	Case Based Learning (CBL)
	
	

	Clinic
	
	

	Practical
	30
	30

	Revision
	02
	04

	Assessment
	06
	

	TOTAL
	104
	166

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	6 hr
	3 hr
	3 hr

	Weightage
	10
	40
	50

	Typology of Questions
	· Application 
· Analysis
· Synthesis
· Evaluation
	· Understanding
· Knowledge 
· Comprehension 
· Application  
	· Knowledge 
· Comprehension 
· Application 
· Analysis

	Pattern
	Descriptive
	Descriptive
	Descriptive

	Schedule
	
	
	

	Topics covered
	L1- L30
	L1- L30
	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
	
	
	

	Sessional Test 2
	
	x
	x
	x
	

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

	Quiz
	
	
	
	
	

	Assignment/Presentation
	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
	1. Mc-Cabe and Smith,Unit Operations of Chemical Engineering,McGraw Hill, 7th edition, 2005.
2. Coulson and Richardson,Chemical Engineering, Vol.1, 6th ed., Elsevier India 2006
3. Donald Kern,Process Heat Transfer, McGraw Hill Co., 1st edition, 2009.
4. Kreith, F., " Principles of Heat Transfer ", Delmer learning India private limited, 6th Edition, 2007.
5. Gupta and Prakash, Engg. Heat Transfer, Nemchand, 7th edition, 1999. 
6. Binay.K.Dutta – Heat Transfer Principles and applications. 9th print PHI learning 2009




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

	Course Title:    
	Mass Transfer - I

	Course Code: ICHM 243
	Course Coordinator: Dr. P. Vairavel

	Academic Year:  2018-19
	Semester: IV  

	No of Credits: 3 
	Prerequisites:   

	Synopsis:
	This course would provide knowledge of various mass transfer operations in chemical engineering practice. It explains the fundamentals of mass transfer and techniques involved in various operations.  This course will prepare students to design the equipment’s which is used in chemical processing industry. 

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

	CO 1:  
	To familiarize the diffusion phenomena of mass transfer operation

	CO 2:  
	To familiarize the interphase mass transfer and mass transfer coefficient

	CO 3:  
	To   To familiarize the gas absorption operation

	CO 4:  
	To familiarize the adsorption operation 
	CO 5:  
	To familiarize the humidification operation
	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
	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 and classification of Mass Transfer operations.- Diffusion, mechanism of diffusion and its types.
	CO 1

	L2
	Steady state diffusion of gases, Molecular diffusion in gases.
	CO 1

	L3
	Steady state diffusion of liquids, Molecular diffusion in liquids.
	CO 1

	L4
	General equations for flux, diffusion in multi component gas mixtures.
	CO 1

	L5
	Experimental determination of diffusivity (Stephen’s method) and its problems.
	CO 1

	L6
	Theoretical determination of diffusivity (Gilliland, Wilkeelee equation) and diffusivity of liquid in dilute solution.
	CO 1

	L7
	Diffusion in solids- Diffusion through flat slab, spherical container and cylindrical tube.
	CO 1

	L8
	Structure sensitive diffusion in solids - Diffusion of liquids in porous solids, Unsteady state diffusion in solids.
	CO 1

	L9
	Theories of Mass Transfer- Film, penetration, surface renewal theory of MT
	CO 2

	L10
	Individual and overall mass transfer coefficients for gas-liquid and liquid- liquid operations.
	CO 2

	L11
	Relationship between mass transfer coefficient, F type mass transfer coefficient for gases and liquids. 
	CO 2

	L12
	Analogy between Mass, Heat and Momentum Transfer (Reynolds, Taylor analogy, Chilton colburn analogy)
	CO 2

	L13
	Problems based on analogy between mass transfer and MT coefficient.
	CO 2

	L14
	Material balance approach for steady state co current, counter current mass transfer processes - concept of equilibrium curve and operating line.
	CO 2

	L15
	Multi stage counter current, cross current mass transfer processes.
	CO 2

	L16
	Stages and Murphree stage efficiency- cross flow and counter current cascades of stages. Relationship between Murphree stage efficiency of phase ‘E’ and phase ‘R’.
	CO 2

	L17
	Gas absorption, selection criteria for choosing the solvent, Material balance diagram for counter current absorption tower, condition of equilibrium.
	CO 3

	L18
	Concept of operating line and equilibrium curve, minimum Ls/Gs ratio.
	CO 3

	L19
	Material balance for co current absorption processes, problems based on material balance on the absorption tower.
	CO 3

	L20
	Multistage counter current absorption/striping operation, determine the no of theoretical plate.
	CO3

	L21
	Absorption equipment: perforated plate column, packed bed column.
	CO 3

	L22
	Design of packed bed absorption tower.
	CO 3

	L23
	Expression to determine the number of overall gas phase transfer unit 
	CO 3

	L24
	Problems based on multistage counter current absorption operation
	CO 3

	L25
	Problems based on multistage counter current stripping operation
	CO 3

	L26
	Problems based on design of packed bed absorption tower (NTU and HTU calculations) 
	CO 3

	L27
	Adsorption, Nature of adsorbent, Hysteresis, Industrial Adsorbent with its uses, Adsorption isotherm, isobar, isotere, types of adsorption.
	CO 4

	L28
	Batch adsorption, Freundlich and Langmuir adsorption isotherm, BET Theory of adsorption isotherm.    
	CO 4

	L29
	Multistage cross current, counter current adsorption operation.
	CO 4

	L30
	Problems based on stage wise, cross current adsorption operation for to determine no of stages.
	CO 4

	L31
	Fixed bed adsorber, Break through curves – expression to determine the fraction of solute loaded on the adsorbent.
	CO 4

	L32
	Problems based on fixed bed adsorption
	CO 4

	L33
	Humidification and Dehumidification operation- Psychrometric chart
	CO 5

	L34
	Vapour pressure correlations and basic definition terms - Humidity, molal humidity, saturation humidity, relative saturation, percent saturation, humid heat, humid volume, dew point, wet bulb and dry bulb temperature, adiabatic saturation temperature.
	CO 5

	L35
	Problems based on humidification operations.
	CO 5

	L36
	Humidification equipment – Design of cooling tower.
	CO 5

	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
	2
	4

	Assessment
	6
	

	TOTAL
	44
	76

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests: 2

	Assignments/presentations: 2
	End semester examination: 1

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	
	1 hr
	3 hr

	Weightage
	10
	40
	50

	Typology of Questions
	Analysis, Evaluation
	Knowledge, Comprehension,
Application, Analysis
Evaluation
	Knowledge, Comprehension,
Application, Analysis, Evaluation

	Pattern
	Descriptive
	Descriptive
	Descriptive

	Schedule
	
	
	

	Topics covered
	L1-L28
	L1-L28
	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
	
	
	

	Sessional Test 2
	
	x
	x
	x
	

	Sessional Test 3 (make-up)
	x
	x
	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. Robert E. Treybol, “Mass Transfer Operations”, McGraw Hill, II Edition, 1981. 
2. Foust, A.S.Wenzel, L.A., Clump, C.W., Naus, L., and Anderson, L.B., “Principles of Unit Operations ", Second Edition, Wiley,1980. 
3. W.L.Mc.Cabe, J.C.Smith and P.Harriot, “Unit operations of chemical engineers”, McGraw Hill International edition, V edition, 1995. 
4. C.J.Geankoplis, “Transport Processes and Unit Operations”, Prentice Hall, III Edition, 1993. 
5. Coulson J.M and Richerdson J.F,“Chemical Engineering - Volume 2” Elsevier Press,VthEdition,2006. 
6. Principles of mass transfer and separation processes, B.K. Dutta, PHI, India. 




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

	Course Title:    
	 Instrumental Methods of  Chemical Analysis

	Course Code: ICH 241
	Course Coordinator: Dr.FASIULLA

	Academic Year:  2019-2020
	Semester:   IV

	No of Credits:   3 
	Prerequisites:   Basic knowledge of Chemistry

	Synopsis:
	This course would provide knowledge and essential skills required for the analysis of compounds using spectroscopic, electroanalytical and chromatographic techniques. This course will provide the knowledge of working principle and analytical skill of identifying the compound using combined spectroscopic methods and to know the purity and isolation of constituents of unknown compounds using chromatographic techniques.


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

	CO 1:  
	Explain the general principles of spectroscopy thermal analysis and electroanlytical techniques like conductometry and potentimetry.
	CO 2:  
	Interpret the IR and Raman sepctra of simple organic molecules
	CO 3:  
	Describe the rotational, vibrational, UV-Visible and Raman spectra of the molecules.
	CO 4:  
	Apply the concepts of spectroscopic, thermal and electro-analytical methods to identified and quantify the analytes 
	CO 5:  
	Describe the isolation process of components in a mixture by selecting appropriate chromatographic technique.
	Mapping of COs to POs

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

	CO 1
	X
	
	
	
	
	
	
	
	
	
	
	

	CO 2
	
	X
	X
	
	
	
	
	
	
	
	
	

	CO 3
	
	X
	X
	X
	X
	
	
	
	
	
	
	

	CO 4
	
	
	X
	X
	X
	
	
	
	
	
	
	

	CO 5
	
	
	X
	X
	X
	
	
	
	
	
	
	

	Course content and outcomes:

	Content
	Competencies
	No of Hours

	

	L1-.Electroanalytical Methods: Conductometric Titrations, The basic principles of conductometric titrations,	Explain the basic principles of electroanalytical methods, requirements of Conductometric potentiometric titrations, merits and demerits.
	
1

	L2- Electroanalytical Methods: Conductometric Titrations, The basic principles of conductometric titrations,
	Demonstrate  the basic principles of Conductometric titrations and graphical representation of Conductometric titrations
	1

	L3- Contd. conductometric titrations
	Describe the general factors affecting Conductometric titrations.
	1

	L4- Applications of conductometric titrations-Strong acids with strong bases, 
	To develop the skill involved In the detection of end point in the conductometric titration with chemical reactions.
	1

	L5-weak acids with strong bases
	Skill involved In the detection of end point in the conductometric titration with chemical reactions in case of  weak acid and strong base
	1

	L6- Weak acid with weak bases and strong acid with weak bases, Mixture of strong and weak acids with strong base,
	Skill involved In the analysis of mixture of acids with strong base and few other cases.
	1

	L7-Precipitation Titrations, Potentiometry-Electrode potential,
	To explain the principle. 
Differentiate ppt titrations. with other types of  titrations.
	1

	L8-Direct potentiometry, Indicator electrode, Reference electrode,
	To Know the basic principle of Direct potentiometry and working principles Indicator electrode, Reference electrode
	1

	L9-Glass electrode, Asymmetric potential
	Discuss the glass electrode working principle and concept of assymetric potential.
	1

	L10-Acid error and alkaline error, Ion selective electrode
	Demonstrate the working principle ion selective electrode and acid and base alkaline error.
Merits and Demerits 
	1

	L11-Potentiometric Titrations, Principle
	Explain the principle Potentiometric Titrations.

	1

	L12-Location of end points, Neutralization titration
	To Demonstrate the location of end points by using different graphical representation.
	1

	L13-Oxidation reduction Titrations, Precipitation titration.
	Describe the applications of Oxidation reduction Titrations, Precipitation titration
	1

	L14-Spectroanalytical Methods:Introduction 
	Explain the basic concept concept of Spectroanalytical Methods.
Merits and Demerits
	1

	L15-Rotational Spectroscopy Theory: Rigid diatomic molecules, Non-rigid diatomic molecules, 
	Explain the theory Rotational Spectroscopy.
Differentiate  between rigid and non- rigid diatomic molecules.
Analysis of rotational spectrum based on selection rule.
	1

	Instrumentation,Applications.
	Discuss the instrumentations and applications MW spectroscopy 
	1

	L16- IR Spectroscopy: Theory-Molecule as a simple Harmonic Oscillator and anharmonic oscillator
	Explain the theory of IR spectroscopy. Difference between simple Harmonic Oscillator and anharmonic oscillator.
	1

	L17-Rotational- Vibrational Spectra of a diatomic molecules
	Discuss between Rotational- Vibrational Spectra of a diatomic molecules
	1

	L18-Modes of vibrations of atoms in polytomic molecules,
	Describe Modes of vibrations of atoms in polytomic molecules.
Factors affecting vibrational frequencies.
	1

	L19-Instrumentation (double beam IR Spectrophotometer), Applications,
	Difference between  single beam and double beam IR instrumentation.
Difference between dispersive and FTIR.

	1

	L20-Raman Spectroscopy: Mechanism of Raman effects,
	Explain the Mechanism of Raman effects based and quantum and classical theory
	1

	L21-Classical and quantum theories, Applications
	Differentiate between Rayleigh and Raman scattering.
Difference between stoke and anti-stoke.
Solve the numerical problems.
Major applications.
	1

	L22-UV-Visible spectroscopy: Theory- Spectrophotometry- Beer-Lamberts Law and its deviations
	Explain the theory of UV-Visible spectroscopy.
Derivation of Beer-Lamberts Law
Deviation of Beer-Lamberts Law
	1

	L23-Types of transitions in organic molecules
	Describe the Types of transitions in organic molecules with examples.
	1

	 L24-Instrumentation (Double beam spectrophotometer), Application-qualitative and quantitative
	Discuss the single and double beam spectrophotometer.
Major applications.
	1

	L25-Thermal Analysis: Thermal methods of Analysis, Thermogravimetry Thermogram
	Explain the basic concept of Thermal methods of Analysis.
Discuss the instrumental method of TG.
	1

	 L26- Factors affecting Instrumentation, Application
	Describe the factors affecting of TG.
Major applications.
	1

	L27-Derivative Thermal Gravimetry{DTG}
	Explain the principle of DTG and instrumentation and its applications
	1

	L28-Differential Thermal Analysis. (DTA)
	Discuss the principle of DTA 
Difference between DTG and DTA
	1

	L29-Factors affecting DTA, Instrumentation and Applications
	Explain the Factors affecting DTA instrumentation and its applications.
	1

	L30-Chromatography: Introduction, Classification
	Explain the basic concepts of  Chromatography and related terms.
Discuss the different types of chromatography.
	1

	L31-Thin layer chromatography, Experimental Techniques.
	Discuss the principle of TLC.
Explain the experimental procedure followed in the TLC.
Applications of TLC
	1

	L32-Gas chromatography, Instrumentation, Carrier gas, Sample injection system, Columns,
	Explain the basic principle gas chromatography.
Describe the instrumentation of GC.
	1

	L33-Detectors-Important properties, Thermal conductivity detector
	Discuss the properties of Thermal conductivity detector and applications.
	1

	L34-Flame ionization detector, Electron Capture detectors. Temperature control,
	Differentiate between Thermal conductivity detector, Flame ionization detector, Electron Capture detectors.
Explain the role of temperature control in GC.
	1

	L35-Liquid Chromatography, Column efficiency of liquid Chromatography
	Explain the basic principle of Liquid Chromatography.
Describe the experimental method to perform the LC.
	1

	L36-High performance liquid chromatography, Instrumentation and applications
	Explain the basic principle of High performance liquid chromatography.
Difference between LC and HPLC.
Discuss the applications of HPLC in different field.
	1

	
	
	

	Learning strategies, contact hours and student learning time

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture
	36
	72

	Seminar
	-
	

	Small Group Discussion (SGD)
	-
	

	Self-directed learning (SDL)
	-
	

	Problem Based Learning (PBL)
	-
	

	Case Based Learning (CBL)
	-
	

	Clinic
	-
	

	Practical
	-
	

	Revision
	2
	4

	Assessment
	2
	-

	TOTAL
	40
	76

	
	
	

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments
	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
	x
	

	Quiz
	
	
	
	
	
	

	Assignment/Presentation
	
	
	x
	
	x
	

	End Semester Examination
	x
	x
	x
	X
	x
	

	Laboratory examination
	
	
	
	
	
	

	Feedback Process
	· Mid-Semester feedback

	References
	1. Vogel's Text Book of Quantitative Analysis 5th edn. ELBS, Longman, 1991 
2. G. Chatwal, S. Anand, Instrumental Methods of Chemical Analysis, 
    Himalaya Publishing House, New Delhi, 2000 
3. H.H. Willard, L.L. Merrit, J.A. Dean, Instrumental Methods of Analysis, 
    6th edn, CBS Publishers, Delhi, 1986 
4. C.N. Banwell, Fundamentals of Molecular Spectra, TMH, 3rd edn. Tata 
    McGraw Hill, New Delhi, 1994 
5. D.A. Skoog, J.J. Leary,”Principles of Instrumental Analysis”, Sounders 
    College Publishing, 4th Edn, 1992 





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

	Course Title:    
	Bio-chemistry

	Course Code: IBT 231
	Course Coordinator: Dr. Salmataj S A

	Academic Year:  2019-20
	Semester:   IV

	No of Credits:    4
	Prerequisites:   Nil

	Synopsis:
	
This is a course of chemical engineering that prepares the students to apply knowledge in understanding chemistry of cells and dynamics of biological systems. It also demonstrates how to regulate metabolic activities in cells. The emphasis is given to understand the basic metabolic pathways, energetics, regulations and balancing. The subject also provides insight into energy management in normal and abnormal conditions of biological systems.  



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

	CO 1:  
	Illustrate the structure-function correlations of biomolecules

	CO 2:  
	Interpret biomolecular interactions and interconversions

	CO 3:  
	Describe the bioprocess principles of biomolecules

	CO 4:  
	Explain probable reasons for change in bio-processes and products during biosynthesis of molecules of interest.

	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
	x
	
	
	
	
	
	
	
	
	

	CO 3
	x
	X
	
	
	
	
	
	
	
	
	
	

	CO 4
	x
	x
	
	
	
	
	
	
	
	
	
	

	[bookmark: _GoBack]Course Delivery / Lesson Plan 

	L/T No.
	Topics to be covered
	CO addressed

	L1
	Definition, Classification,  general properties in reference to glucose, cyclic structure muta rotation, Haworth projections, epimers  and epimerization
	CO 1

	L2
	monosaccharides of Biological importance, monosaccharides, disaccharides- biomedical importance , important properties of monosaccharides, types of crystals, Interconversion of sugars
	CO 1

	L3
	Sugar derivative of biomedical importance- deoxy sugars ,amino sugars-biomedical importance, amino sugar acids, glycosides. Disaccharides, properties of disaccharides- maltose, lactose, sucrose.
	CO 1

	L4
	Invert sugars, biomedical importance of disaccharides, oligosaccharides, polysaccharides- starch, glycogen, inulin, cellulose, dextrins, dextrans
	CO 1

	L5
	Heteropolysaccharides classification. Acidic sulphate free MPS- Hyaluronic acid, chondroitin. Sulphate containing acid MPS-keratan sulphate, chondroitin, heparin, heparin sulphate. Neutral MPS

	CO 1

	L6
	Definition, classification of lipids, simple lipids, compound lipids, derived lipids, miscellaneous- with examples
	CO 1

	L7
	Types  of fatty acids- saturated FA, unsaturated FA, branched chain FA, substituted fatty acids, cyclic fatty acids, eicosanoids.
	CO 1

	L8
	Isomerism, essential fatty acids- Biomedical importance, Alcohols, Glycerol, unsaturated alcohols, steroids and sterols. Cholesterol – forms, esterification, colour reactions.
	CO 1

	L9
	Sterols of biological importance – 1,7- dehydrocholesterol, ergosterol, coprosterol. Neutral fats –properties( chemical  & physical ). Lipases. Lipases. Identification  of fats and oils.
	CO 2

	L10
	Phospholipids- definition , classification- phosphatidyl choline. Phospholipases, phosphatidyl ethanolamine,phosphatidyl inositol, phosphatidyl serine, plasmologens, sphingomyelins. Functions of phospholipids. Glycolipids-types of cerebrosides. Gangliosides.
	CO 2

	L11
	Classification of aminoacids[ Non-polar amino acids, Aromatic amino acids, Polar amino acids ,Polar uncharged amino acids, Polar amino acids with positively charged side chains , Polar amino acids with negatively charged side chains
	CO 2

	L12
	Functions of aminoacids. Essential amino acids, selenocysteine and pyrrolysine. Properties- isomerism, amphoteric nature and isoelectric pH.
	CO 2

	L13
	Proteins- classification of proteins( on the basis of shape & size , functional properties, solubility and physical properties) Simple proteins, conjugated proteins, Derived proteins.
	CO 2

	L14
	General properties of proteins- taste, odour, molecular weight, viscosity, hydration of proteins, heat coagulation, amphoteric nature. Precipitation of proteins. 

	CO 2

	L15
	Characteristics of peptide bond, Biologically important peptides. Primary structure of proteins, secondary structure [ alpha helix, beta pleated sheet, reverse turn and bends. Tertiary structure, quaternary structure, prions, denaturation, purity of proteins. Structure of haemoglobin
	CO 2

	L16
	Catalytic activity of enzymes, coenzymes, metalloenzymes, classification of enzymes, specificity of enzymes, Mechanism of enzyme action. Lock and key model, induced fit model
	CO 2

	L17
	Michaelis menton constant, Lineweaver burk plot. Factors affecting enzyme action. Enzyme inhibition- competitive , noncompetitive, uncompetitve, allosteric enzymes.
	CO 2

	L18
	Diagnostic applications- lipase, amylase,trypsin, cholinesterase, alkaline phosphatase, acid phosphatase,, transaminases, lactate dehydrogenase, isocitrate dehydrogenase, creatinine phosphokinase.
	CO 3

	L19
	DNA- primary structure, secondary structure. Types of DNA- A DNA, B-DNA, Z-DNA, denaturation of DNA. 
	CO 3

	L20
	Ribonucleic acids, primary structure, secondary structure. types of RNA. Significance, classes of t-RNA
	CO 3

	L21
	Splicing and processing ( poly A tail , 5’ cap), editing of RNA.
	CO 3

	L22
	Recombinant DNA and its application

	CO 3

	L23
	Composition, haemoglobin structure and properties
	CO 3

	L24
	Plasma proteins, Normal serum levels, clinical significance 
	CO 3

	L25
	Tests for renal function, inulin clearance, urea clearance, Renal plasma flow, composition of urine, abnormal constituents of urine.
	CO 3

	L26
	Estimations of glucose, urea, creatinine, protein, cholesterol and bilirubin.
	CO 3

	L27
	classification of chromatographic techniques. Gel filtration, materials for gel filtration.
	CO 3

	L28
	General introduction, definition, major hormone secreting glands, classification. Functions of hormones [ protein hormones, peptide hormones, amines, steroid hormones] examples.
	CO 3

	L29
	Introduction to metabolic pathways, Glycolysis and it regulation, 

	CO 3

	L30
	TCA cycle and its regulation
	CO 4

	L31
	Beta – oxidation and regulation
	CO 4

	L32
	Biological energy transformation, concept of free energy, exergonic and endergonic reactions, coupled reactions with examples
	CO 4

	L33
	High energy compounds [phosphoenol pyruvate, phosphocreatinine, role of high energy compounds] ATP structure and functions
	CO 4

	L34
	Electron transport system Oxidative phosphorylation, 
Chemiosmotic hypothesis.. 
	CO 4

	L35
	The redox reactions, [redox potential, redox couples].
	CO 4

	L36
	Urea cycle and energetics
	CO 4

	
	
	

	Learning strategies, contact hours and student learning tim

	Learning strategy
	Contact hours
	Student learning time (Hrs)

	Lecture / Tutorial
	36
	72

	Seminar
	
	

	Small Group Discussion (SGD)
	
	

	Self-directed learning (SDL)
	
	

	Problem Based Learning (PBL)
	
	

	Case Based Learning (CBL)
	
	

	Clinic
	
	

	Practical
	
	

	Revision
	02
	

	Assessment
	06
	

	TOTAL
	44
	72

	Assessment Methods:

	Formative:
	Summative:

	Surprise tests
	Sessional Tests

	Assignments/presentations
	End semester examination

	Quiz
	

	
	

	Assessment Plan:

	Components
	Assignments
	Sessional Tests
	End-semester examination

	Duration
	8 h
	3h
	3h

	Weightage
	10
	40
	50

	Typology of Questions
	Knowledge
Application 
Analysis
	Knowledge
Comprehension 
       Application 
       Analysis
	Knowledge
Comprehension 
       Application 
       Analysis

	Pattern
	Descriptive
	Descriptive
	Descriptive

	Schedule
	
	
	

	Topics covered
	L1- L32
	L1 – L32
	L1-L36

	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
	

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

	Quiz
	
	
	
	
	

	Assignment/Presentation
	x
	x
	x
	x
	

	End Semester Examination
	x
	x
	x
	x
	

	Laboratory examination
	
	
	
	
	

	Feedback Process
	· Mid-Semester feedback

	References
	  Nelson, David L., Albert L. Lehninger, and Michael M. Cox. Lehninger principles of biochemistry. Macmillan, 2008.
   Voet, Donald, Judith G. Voet, and Charlotte W. Pratt. Fundamentals of biochemistry: life at the molecular level. No. 577.1 VOE. 2013.
Tymoczko, John L., Jeremy M. Berg, and Lubert Stryer. Biochemistry: a short course. Macmillan, 2011.   
  Champe, Pamela C., Richard A. Harvey, and Denise R. Ferrier. Biochemistry. Lippincott Williams & Wilkins, 2005.  
Murray, Robert K., et al. Harper’s illustrated biochemistry. Mcgraw-hill, 2014.




7. PROGAM OUTCOMES (POs) AND COURSE OUTCOMES (COs) MAPPING for All Courses:

	S.No.
	Course Code
	Course Name
	Credits
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	1
	
IMA 111

	Mathematics-I
	4
	CO1 to CO5
	CO1 CO2 CO4 CO5
	
	CO2
	
	
	
	
	
	
	
	

	2
	IPH 111
	Physics-I
	3
	CO1 to CO4
	
	CO2
	
	CO4
	
	
	CO3
	
	
	
	CO5

	3
	ICE 111
	Mechanics of Solids
	4
	CO1 to CO3
	CO3 to CO5
	
	
	
	
	CO3
	
	CO3 CO4
	
	
	CO5

	4
	ICS 111
	Problem Solving Using Computers
	5
	CO1 to CO5
	CO1 CO2
	CO3 to CO5
	CO1
CO3 CO4
	
	
	
	
	
	
	
	CO1 to CO5

	5
	IHS 111
	A Course on Psychology for Engineers
	3
	
	
	
	
	
	CO1 to CO5
	
	
	
	
	CO4
	CO1 to CO5

	6
	IHS 112
	Communication Skills in English
	3
	
	
	
	
	
	
	
	
	CO5
	CO1 to CO5
	
	CO1 CO2 CO5

	7
	IME 111
	Engineering Graphics-I
	1
	CO1 to CO3
	CO1 to CO3
	
	
	CO1 to CO3
	
	
	
	
	
	
	

	8
	IMA 121
	Mathematics-II
	4
	CO1 to CO5
	CO1 CO2
	CO1 CO3 CO4 CO5
	
	
	
	
	
	
	
	
	

	9
	IPH 121
	Physics-II
	4
	CO1 to CO4
	
	CO2 CO5
	
	
	
	CO2 to Co4
	CO1 CO3
	
	
	CO2 CO5
	CO4

	10
	ICH 121
	Chemistry
	4
	CO1 CO3 to CO6
	CO2
	
	
	
	
	
	CO6
	
	
	
	

	11
	IME 121
	Engineering Graphics-II
	1
	CO1 to CO5
	CO1 to CO5
	
	
	CO1 to CO5
	
	
	
	
	
	
	

	12
	ICHM 121
	Chemical Process Calculations
	4
	CO1 to CO5
	CO2 to CO5
	CO2
	
	
	
	
	
	
	
	
	

	13
	
ICHM 122
	Chemical Engineering Thermodynamics-I
	4
	CO1 CO4 
	CO1 to  CO5
	CO2 to CO5
	
	
	
	
	
	
	
	
	

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

	15
	
ICHM 231
	
Fluid Flow Operations
	5
	CO1 CO2 CO3 CO4 CO5
	CO1 CO2 CO3 CO4 CO5
	CO3 CO5
	
	
	
	
	CO1 CO2 CO3 CO4 CO5
	
	
	
	

	16
	
ICHM 232
	Chemical Engineering Thermodynamics-Ii
	4
	CO1 CO3 CO4 CO5
	CO1 CO2 CO3 CO4 CO5
	CO2 CO3 CO4 CO5
	
	
	
	
	
	
	
	
	

	17
	
ICHM 233
	
Process Plant Materials
	3
	CO1 CO2 CO3 CO4 CO5
	CO1 CO2 CO3 CO4 CO5
	CO2 CO5
	
	
	
	
	
	
	
	
	

	18
	
ICH 231
	
Organic Chemistry-I
	4
	CO1
CO3
	CO4
	
	
	
	CO2 CO5
	
	
	
	
	
	

	19
	
ICH 232
	
Organic Chemistry-II
	3
	CO2
	CO1 CO4
CO5
	
	
	
	CO6
	
	
	
	
	
	

	20
	
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

	21
	
ICHM 241
	
Chemical Reaction Engineering
	4
	CO1 CO4
	CO1 CO2 CO3 CO4 CO5
	CO2 CO3 CO4 CO5
	
	
	
	
	
	
	
	
	

	22
	
ICHM 242
	
Heat Transfer Operations
	5
	CO1 CO2 CO5
	CO1 CO2 CO3 CO4 CO5
	CO3 CO4 CO5
	
	
	
	
	CO1 CO2 CO3 CO4 CO5
	
	
	
	

	23
	
ICHM 243
	
Mass Transfer-I
	3
	CO1 CO2 CO3 CO4 CO5
	CO1 CO2 CO3 CO4 CO5
	CO3 CO4
	
	
	
	
	
	
	
	
	

	24
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