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LIT|P|C
Course | 1eppHpgor | Course MANAGEMENT PRINCIPLES FOR ENGINEERS Course |, Humanities and Social Sciences including Management
Code Name Category 2101012
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department | Career Development Centre [ Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Acquire knowledge about the fundamental concepts of organization and management 112 1121314 6 | 7189|1011 ]12]13][14]15
CLR-2: |Make decision strategies, planning process, tools and techniques =
CLR-3: |Inculcate the traits needed to be an effective leader and familiarize with the organizational structures and design Tl =l = © S % o
CLR-4: |Gain valuable insights into strategic process, formulation and implementation = % =1 51 2 S g 8
CLR-5: |Utilize the intricacies involved in cultural and ethical issues of people % % 2 R % ”C? S o| & £ gl 2
CLR-6: |Utilize the dimensions of the planning-organizing-leading-controlling (P-O-L-C) framework £l 2| 8§ < _% e 2|3 2| = 3 s < | £
£ &| = 2 2| 8|8 38|8|% s | 8| 5| S
5| B| 3 BlE| 2 g|c|2|E 55|22 <ale
S| 8 | 5| | w| E| 2| 5| | B 5| © \ ) |
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: T| 3| 2 55 % 5| 8|38 2] 8 z £ Sl 2lololo
5| 8|48 Slalsl gl 3| &l @m| 2] 3|a|5|2 88
CLO-1: |Observe and evaluate the various influencing factors on the current practice of organization and management 318075 -|H| - -|-|L|-|H|H|M|-|M|-]-]-
CLO-2: |Use the techniques and tools of planning and make prudent decisions 218075 M| -1-]-|H|-|HIH|M|-]H|-]-]-
CLO-3: (dent/fy how organizations adapt to uncertain environment, identify techniques managers use to influence and control the 21 g0l 75 Sl R IV I IR P IR N VN A B
internal environment
CLO-4: |Apply and execute management goals 218075 -y -1 -1-IM|-|HI|M|H|-|M|-]-]-
CLO-5: |Manage people and deal with cultural and ethical issues 318075 -|/H| -] -|-|H|-|H|H|H|-|H|-]-1]-
CLO-6 : |Utilize the basic fundamentals of managing organizations and utilize optimal resources 318075 -/H| -] -l-IM|-IMIM|H|] -IM]-]-1]-
Duration (hour) 6 6 6 6 6
SLO-1 |Organization Information tachriology and the new Organisational control Strategic management People Management
-1 workplace
SLO-2 |The Individual and the Organization Precautious Measures Control in the Business Setting Role of Strategy in Management Importance of people
SLO-1 |Management Information and decision making Motivation Evaluating the Business Environment Attracting a Quality Workforce
S-2 —
SLO-2 |Primary Functions of Management Styles of Decision Making Importance of Employee Motivation 22;7;;%" Frameworks for Situational Recruiting process
SLO-1 |Role of management in organisation The decision-making process Leadership Goals and Process Employee Diversity
S-3
SLO-2 |Advantages of Managing People Well Barriers to Individual Decision Making Effective Leader strategic competitiveness Conflict Management
SLO-1 | Types of Managers Planning Organising Different Strategies Organisational Culture
S-4
SLO-2 |Role of managers Planning and Mission Purpose of Organization Stages and Types of Strategy Influences on Organizational Culture
SLO-1 |management Thought The planning process organisational design Strategy formulation Initiating and Fostering Cultural Change
S-5
SLO-2 |Management Roles The Planning Cycle Common Organizational Structures Bridging the Gaps Putting It Together: Culture and Diversity
SLO-1 |Environmental Factors tools, techniques and processes Factors Impacting Organizational Design | Strategy implementation Ethics
S-6
SLO-2 |Internal and External Factors Putting It Together: Planning and Mission | Contingencies Overcoming Hindrances Cultural Issues
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Learnin 1. Schermerhorn, J.R., Introduction to Management, 13t ed., Wiley; 2017 3. Stephen Robbins, Mary Coulter, Fundamentals of Management, 9t ed., Pearson Education, 2016
. arold Koontz, Heinz Weihrich, Essentials of management: An International & Leadership Perspective, | 4.  Samuel C. Certo, Tervis Certo, Modern management: concepts and skills, ed., Pearson,
Resourges 2. Harold K Heinz Weihrich, E jals of Anll jonal & Leadership P i 4. S [ C. Certo, Tervis Certo, Mod t ts and skills, 12t ed., P 2012
10t ed., Tata McGraw -Hill Education, 2015 5. Charles W. L. Hill, Steven Mcshane, Principles of Management McGraw Hill Education, 2017
Learning A nent
, Continuous Learning Assessment (50% weightage) ) _— o
Lo poms CLA—1 (10%) CLA-2 (15%) CLA-3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 5531;221 40% - 30% - 30% - 30% - 30% -
Level 2 ﬁﬁz:zze 40% . 40% - 40% - 40% - 40% -
Level 3 (E:‘r’:;‘i:te 20% . 30% - 30% - 30% - 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry Experts from Higher Technical Institutions Internal Experts

1. Mr. Pratap lyer, Study Abroad Mentors, Mumbai, pratap.iyer30@gmail.com 1. Dr. A.K. Sheik Manzoor, Anna University, sheikmanzoor@annauniv.edu 1. Mr. Mohamed Ibrahim. A. U., SRMIST

2. Mr. Ajay Zenner, Career Launcher, ajay.z@careerlauncher.com 2. Dr. Devamainthan, University of Madras 2. Mr. Muthu Manivannan, SRMIST
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LIT|P|C
Course 18PDH103T | Gourse SOCIAL ENGINEERING Course H Humanities and Social Sciences including Management
Code Name Category 2101012
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department | Career Development Centre [ Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |create personal awareness and responsibility 112 1121314 6 | 7189|1011 ]12]13][14]15
CLR-2: |learn about environment and approach towards social issues =
CLR-3: |train students on social competencies to become self reliant, resourceful and industrious gl =l = Jg i
; - X 9 @ — 3 © ~
CLR-4: |understand social entrepreneurship 8| = = =1 5| 2 S S 8
CLR-5: |develop a mindset to contribute to the society % % 2 R % ”C? S o| & £ gl 2
CLR-6: |apply knowledge, passion and skills in the pursuit of humanitarian goals £l 2| 8§ N _% °| 2 § 2| = § S| | E
£l &| % 2| £/ 8|8/ 8|3 %8 s | 8|5 3
5 B| B Sl El=2lg|c|2|E 5|22 c|lale
5| B 2| 5|l || £E| | 5| »| 3 5| S \ )
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: T| 3| 2 55 % 5| 8|38 2] 8 z £ 2l 2lolo o
3| 5|8 Slalsl gl 3| &|l@m| 2] 38|a|5|2 88
CLO-1: |identify and addresses needs of social responsibilities 218075 -l -l -l -l -IMIMIHI|HIH|-|-]-1-1-
CLO-2: |resolve social problems 318075 -l-!l-l-|/H|LIM|H|M| -|-|-1]1-1]-
CLO-3: |understand social responsibility competencies and CSR activities 218075 -l - -|-|IM|L|L|H|H -l - -] -
CLO-4 : |build a business plan to meet social needs 318075 -l - - MILIHIH|M|-|-]-1]-1]-
CLO-5: |gain real time experience through student social responsibility project and presentation 318075 -l -!l-]1-l-HIM[HIH|M|-|-]-1]1-1]-
CLO-6 : |possess an in-depth knowledge of social engineering and effect a social change in the society 318075 -l -l-]1-]l-HIMMIMIM]-|-]-1-1-
Duration (hour) 6 6 6 6 6
SLO-1 |Introduction Environment and society Social responsibility competencies Social entrepreneurship Student Social responsibility
S-1
SLO-2 |Importance of Social Engineering Contribution towards environment Social responsibility competencies Social entrepreneurship Student Social responsibility
SLO-1 |Personal awareness Social issues Social responsibility competencies- Profiles| Social Entrepreneur Project Presentation
S-2
SLO-2 | Types of responsibilities Social issues Social responsibility competencies- Facets | Types of Social Entrepreneurs Project Presentation
SLO-1 |Social Change Group discussion on social Issues Contributing to community Success stories of social entrepreneur Project Presentation
S-3
SLO-2 |Social Change Group discussion on social Issues Contributing to community Impact of social entrepreneurs in society | Project Presentation
SLO-1 | Vision towards society Group discussion on social Issues Value diversity and Building relationships | Business Plan Project Presentation
S-4
SLO-2 |Mission towards society Group discussion on social Issues Value diversity and Building relationships | Business Plan Project Presentation
SLO-1 |Individual social responsibility(ISR) Social Marketing Corporate social responsibility Business Plan Report Analysis
S-5
SLO-2 |Individual social responsibility(ISR) Social Marketing Types of CSR Business Plan Report Analysis
SLO-1 |Case study Non profitable organizations Government Policies on CSR Business Plan Report Analysis
S-6
SLO-2 |Case study Types of NGO Government Policies on CSR Business Plan Report Analysis
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1 ‘/::IM% iﬁgﬂc’f;’ 9%?/ ond The Bottom Line: Putting Social Responsibility to work for your Business and 5. Nicholls,Alex,ed., Social Entrepreneurship — New Models of Sustainable Social Change, Oxford
Learning . NP . . . . University Press, 2008
Resources 2. Simen Sinek, Stgrt with Why, . How greatlleaders Inspfre Everyone to Takg Actlon,ngng uin UK, 2011 6. Ronald R. Sims, Ethics and Corporate Social Responsibility: Why Giants fall, 2003
3. Adam Grant, Give and Take: Why Helping others drives our success, Orion Publishing Group, 2014 7 Robert A. Rohm. Positive Personality Profiles. Personality Insiahts. Inc. 2006
4. David Bonstien, How to change the world, Oxford University Press, 2007 : - o, Y g Y Insigts, inc,
Learning A nent
, Continuous Learning Assessment (50% weightage) ) _— o
Lo oo CLA—1 (10%) CLA-2 (15%) CLA-3 (15%) CLA= 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 40% - 30% - 30% - 30% - 30% -
Understand
Level 2 Apply 40% - 40% - 40% - 40% - 40% -
Analyze
Level 3 Evaluate 20% - 30% - 30% - 30% - 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr. Vijay Nair - Director, Education Matters, vijayn@edmat.org

1. Dr. A.K. Sheik Manzoor, Anna University, sheikmanzoor@annauniv.edu

Mrs. Kavitha Srisaran, SRMIST

2. Mr. Ajay Zenner, Career Launcher, ajay.z@careerlauncher.com

2. Dr Vanitha. J., Loyola College, vanithaj@loyolacollege.edu

Mr. Priyanand P., SRMIST
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Course Course Course o L T/ PJC
Code 18BTB101T Name BIOLOGY Category B Basic Sciences 9 0| 2
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department | Biotechnology [ Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Recall the cell structure and function from its organization 112 112134 6 | 71819 [10|11[12]13]14]15
CLR-2: |Discuss molecular and biochemical basis of an organism =
CLR-3: |Compare enzyme reaction and photosynthesis Tl =l = © S % o
CLR-4 : |Explain different types of biosensors = % =1 51 2 5 g 8
CLR-5: |Analyze the different types of bioremediation S 5l R % it S o| & = gl e
CLR-6: |Relate the concept of nervous and immune system pertaining to diseases £ % g g| 22| 2 S| 2| § = £
£l &| % 2| 2188/ 8/38|% < | 8|5 3
53| 3 HEFIEI IR EAR- S| €2 e | o
8 8 @ S c | @ £ 2| 5 w | B 2| © S| %
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: T| 3| g 5 5 % 5| 8|38 2] 8 z £ Sl 2lolo o
3 48| & Slalsl gl 3| &|l@m| 23| a|5|2 88
CLO-1: |Describe the cell growth, metabolism and reproduction. 1180 80 L|H|H|/H|-|M|L|H|H|H|-|H|L|H|H
CLO-2: |Explain the concepts and experiments in biochemistry 218 |75 M HI H|M|-|-|M|H|L|H|-|H|L|H|H
CLO-3: |Recognize the significance of photosynthesis 2 |75]|80 M IHIM|H|M|M|-|M|H|H H|L|H|H
CLO-4: |Discuss the different methods in enzyme catalytic functions 2880 LIH|/H|H|-|-|H|L|L|H|-|H|M|H|H
CLO-5: |Analyze the role of biosensors and its applications 3185|75 L|\H|H/M|-|M H|H|H|L|-|H|H|H|H
CLO-6 : |Explain the concepts of nervous system disorder and the diseases associated with it 2|80 80 M| HI H|H|L|IH|M|{M|H|H|-|H|H|H|H
Duration (hour) 6 6 6 6 6
SLO-1 Bast'c s of cel biology: Refovance to B{ochemlgtly: chrqmolecules, Bioenergetics and metabolism Molecular machines and motors Nervous system:History of neuroscience
S-1 Engmee(s - ‘ Biodiversity and its importance -~ ‘ '
SL0-2 Cell basic unit of life, Evidence for cell Chemistry of ife E(rzymes as biological catalysts, Propeftles of ATP based protein molecular Glial cells, Neurons
theory Significance of enzymes machines
SLO-1 | Cell structure and function B/oghemlstly and human biology, DNA Thermodynamics of enzymes FOF1 ATP synthase motors, Coupling and |Action potential, Organization of nervous
replication coordination of motors system
§2 Factors affecting enzyme activity, Effect of Central Nervous system, Peripheral
SLO-2 |Genetic Information, Protein structure Transcription, Protein synthesis o g enzyme actvity, Bacterial flagellar motor, Cytoskeleton ystem, Fenp
inhibitors on enzyme activity nervous system
SLO-1 | Cell metabolism EUKaWO.t’C ".’ﬂ’f’d prokaryofic profein Mechanism of enzyme action Microtubules Diseases of nervous system
s-3 . ' synthesis difference
SLO-2 ,?,Z;gzg%g,rste metabolism, Faty acid Concept of genetic code, Stem cells Enzyme strategies, Restriction enzymes | Microfilaments, Intermediate filaments Computer- based neural networks
SLO-1 |Homeostasis f;l’lsrce of stem cells, Classification of stem NMP kinases, Photosynthesis Kinesin linear motor, Dynein motor Immune system
S-4 - - p -
SL0-2 Pathways that alter homeostasis, Cell Human elmbllyomc stem cell, Importance Light reactions, Photosysterms Biosensor Fluid systems of the body, Innate immune
growth and applications of stem cells system
SLO-1 |Reproduction Therapeutic cloning ATP synthesis in chloroplasts Resonant biosensors, Glucose biosensors %{’rl]‘z%}'lnnate immune system, Adaptive
S-5 p p - ; -
SLO-2 |Eukaryotic cell division, Mitosis Regenerative medicine Calvin cycle Bio detectors, Biosensor detection in Dlse'ases' of immune system, Immune
pollutants engineering
SLO-1 |Meiosis, Cell differentiation Bone tissue engineering Significance of photosynthesis Bioremediation Cell signaling
S-6
SLO-2 |Neural crest Gene therapy Metabolism, Glycolysis Bioventing and bio augmentation Cell- surface receptors
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Learning . . . . . 2. Norman Lewis, Gabi Nindl Waite, Lee R. Waite et.al., Applied Cell and Molecular Biology for Engineers.
Resources 1. S. Thyagarajan, N.Selvamurugan, R.A.Nazeer et.al., Biology for engineers McGraw Hill Education. 2012 McGraw-Hill Education. 2007
Learning A nent
) Continuous Learning Assessment (50% weightage) ) _— o
Lo oo CLA—1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice

Level 1 Ssgﬁggﬁ; 40% - 30% - 30% - 30% - 30% -
Level 2 ﬁﬁg:zze 40% - 40% - 40% - 40% - 40% -
Level 3 (E:‘r’:;‘i:te 20% - 30% - 30% - 30% - 30% -

Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Dr. C. N. Ramchand, Saksin Life sciences,ramchand@saksinlife.com

1. Dr. K Subramaniam, IITM Chennai, subbu.iitm.ac.in

Dr. S. Thyagarajan, SRMIST

2. Dr. Karthik Periyasamy, Aurobindo Pharma Limited, Hyderabad, karthikmpk@gmail.com

2. Dr. R. B. Narayanan, SVCE Chennai, ron@svce.ac.in

Dr.S.Barathi, SRMIST
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Cg“’se 188TB103T | Gourse HUMAN PHYSIOLOGY AND HEALTH Course | g Basic Sciences P
ode Name Category 3 0|3
P’g"eq”'s“e Nil ‘ Co-requisite |, Progressive | 5101024 -Cell biology, 18BTC106J -Immunology
ourses Courses Courses
Course Offering Department | Biotechnology [ Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Devise understanding of human physiological systems for a better comprehension of the problems faced by human 112 1121314 6 | 7189|1011 ]12]13][14]15
CLR-2: |Create an understanding about nervous system that controls and maintains homeostasis =
CLR-3: |Analyze about circulatory and respiratory system gl el o © Jg % o
CLR-4: |Analyze about digestive and excretory system 8l < ?g k=2 51 2 5 g 8
CLR-5: |Create an understanding about endocrine and reproductive system % % 2 % ® % ”C? S|, 2 = gl =
CLR-6 : |Create an understanding about how human body functions gl 2|5 Sl 22|23 2= S| 58| «| E
£l &| % 2 £/ 8/8|8|3| % s 8| 5|3
5 B|E 8 el2|gls 2| E S eI Bl
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: T 8|8 S % gl sl 2|8 2 é g £ ii % ol ol o
3| |8 Slalsl gl 3| &l @m| 2] 3|a|5|2 828
CLO-1: |Describe the structure and function of cell, communication and gene expression and homeostasis 118070 HIH|/H|H|-|M|L|H|H/H|-|H|H|H|H
CLO-2: |Describe the classification of nervous system, function and diseases associated with it 2180170 HIH|H|H|-|H|M|H|H|H HIH|H|H
CLO-3: |Discuss the structure and function of heart, lung, abnormal functioning 2180[70 MIHIMIHI M M M| H|H HIHIH|H
CLO-4: |Describe anatomy and function of digestive system and urinary system and its disturbances 218070 HIHIH|H|-|L|H|L|H| H|-|H|H|H|H
CLO-5: |Describe the types of endocrine system, its role in maintaining homeostasis and reproductive biology 218070 HIHIH|H|-|M|H|H|H|L|-|H|H|H|H
CLO-6: |Explain how human body function and reproduce with maintaining homeostasis 218070 HIHIHIHILIM|M{M|H| H|-|H|H|H|H

Duration (hour)

6

6

6

6

6

Homeostasis

SLO-1 | Cell structure and function Classification of Nervous System Heart: Structure, Chambers, valve Anatomy of Digestive system Endocrine organs and structure
S-1

SLO-2 |Adaptation, Degeneration and aging Neuron structure and function Cardiac cycle and Electro cardio gram Mouth and Salivary glands Pituitary gland: Parts

SLO-1 |Cell junctions — Gap, Tight and contact Nerve fibers classification and properties. chronotroplc, fonofropic a.ge”’s' Stochh: Parts, Structure, Glands, Pituitary gland: Regulation, Histology
s-2 dromotropic, bathmotropic agents Functions, Properties -

SLO-2 |Active, Passive transport Glial cells types, structure and function Blood vessels — thromboembolism composition and functions of gastric juice Z;Lgf;rgsgland. Hormones secreted,

SLO-1 | Types of transport Synapse — Classification atherosclerosis and arteriosclerosis Pancreas, Liver Thyroid gland: Histology and function
S-3 :

SLO-2 Special ty pe qf transport of molecules Synapse - Anatomy Septal and valvular defects. Gall bladder - Role in digestive system Thyroid gland: Hormones

across biological membranes

SLO-1 |Homeostasis— Chemical equilibrium Synapse - Functions (IPSP and EPSP Circulation — Systemic and Pulmonary Small intestine, large intestine Synthesis of Thyroxine

S-4 p - -
- . . Properties of cardiac muscle: Excitability — | ~. .. . . .

SLO-2 | Tonicity and osmolality Synapse - properties olectrical potential and action potential Digestion of Biomolecules Parathyroid gland structure and function

SLO-1 |control of homeostasis Neurotransmitters synthesis Rhythmicity ~ Natural and artificial Movements of gastrointestinal tracts and Mode of action and function - disorders
S5 pacemakers disorders

SLO-2 |Role of ions in homeostasis Neurotransmitters — Types and function ‘()}:rr;ggctlwty , Contractilly and Refractory Z;?;stlon of carbohydrates protein and Adrenal gland structure

SLO-1 Positive fee'dback regulation of Action potential C.a rdiac cycle and heart sounds and Heart Gastrointestinal hormones Cortical and medullary - functions
S-6 Homegstas:s ' disease

SLO-2 Negative feadback regulation of graded potential Respiratory system: Introduction Digestive system disorders Endocrine functions of pancreas
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SLO-1 |Acid-Base Balance: Hydrogen lon and pH. |Brain anatomy and function Types — external and internal respiration | Kidney structure and function Insulin and glucagon
S-7 - p — —
SLO-2 |Regulation by buffer systems rSn‘;l g:i cord anatomy- Grey and White ;Zzg ngg?u":";f expiration, Anatomy, nephron structure Diabetes
SLO-1 |Acidosis gﬂféfnsy stem: Autonomic Nervous :\rl:gt-resp iratory functions of respiratory Role of hormone in urinary system. Male reproduction organ structure
S-8 - —
SLO-2 |Alkalosis. Effects on various organ systems. Mecﬁanlcs of.resp iration, Pulmqnary Juxtaglomerular apparatus functions Female reproduction organ structure
function tests: Lung volume — Tidal
SLO-1 |Regulation of gene expression Nervous system disease and disorders ’Lnjlf ;ri::g’cgzg iratory, Residual volumes; Process of urine formation Oogenesis
S-9 ; p p p
SLO-2 |Cell signaling and Signal transduction Parkinson’s disease, ;nglgsawc’ it‘i/(,af" Functional resiaal, Total Factors affecting urine formation Spermatogenesis
k::::ges - gu ;;’Esg’n%:n;bprgzz Sembulingam, Essentials of Medical Physiology, Jaypee brothers medical 2. Guyton and Hall, Textbook of Medical Physiology, (Guyton Physiology), Saunders, 13t ed., 2015)
Learning A nent
, Continuous Learning Assessment (50% weightage) ) _— o
Lo poms CLA—1 (10%) CLA-2 (15%) CLA-3 (15%) CLA= 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Remember
Level 1 40% - 30% - 30% - 30% - 30% -
Understand
Level 2 ﬁﬁz:zze 40% - 40% - 40% 40% - 40% -
Level 3 (E:‘r’:;‘i:te 20% - 30% - 30% 30% - 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Dr. C. N. Ramchand, Saksin Life sciences, ramchand@saksinlife.com

1. Dr. K Subramaniam, IITM Chennai, subbu.iitm.ac.in

Dr. S. Thyagarajan, SRMIST

2. Dr. Karthik Periyasamy, Aurobindo Pharma Limited, Hyderabad, karthikmpk@gmail.com

2. Dr. Tamil Selvan, Anna University,Chennai, tamilselvan@annauniv.edu

Dr. S. Nageswaran, SRMIST
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LIT|P|C
Course | yopapoorT | CGourse TRANSFORMS AND BOUNDARY VALUE PROBLEMS Course B Basic Sciences
Code Name Category 3|10 4
Pre-requisite 18MAB102T Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department [ Mathematics [ Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Describe types of Partial differential equations interpret solutions relate PDE to the respective branches of engineering 112 1121314 6 | 7189|1011 ]12]13][14]15
CLR-2: |Relate Fourier series expansion in solving problems under RMS value and Harmonic Analysis. =
CLR-3: |Infer the most general form to the PDE and relate to half range sine and cosine series, as the case may be gl =l = S 3
n n = 2 @ — 3 © x
CLR-4 : |Evaluate the various types of integral transforms 8| = peg g 5| 2 5 s 8
CLR-5: |Conclude that the purpose of studying z transform is to solve linear difference equations having constant coefficients HEAR ER % it S o| & = gl e
CLR-6: |Predicting the importance of PDE, Fourier series, Boundary value problems and Fourier ,Z - transform applications £ % g g| 22| 2 S| 2| § = £
£l &| % 2| 2188/ 8/8|% s 8| 5|3
% 2 B s 1= il k) 'E hd £ El s = 2 — o~ e
S| 8 | g| | 2| E| 2| 5| »| B3| 8| | S \ )
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: T| 3| g 5 5 % 5| 8|38 2] 8 z £ Sl 2lolo o
5 48| a8 Slalsl gl 3| &l @m| 2] 3|a|5|2 88
CLO-1: |Determine Partial differential equation 2185|800 MIHIL|-|-|-1-|-IM|-|-|H|-]-1]-
CLO-2: |Explain the expansion of a discontinuous function as an infinite form of trigonometric sine and cosine series. 2185|800 MIH| -IM|{M|-|-|-IM|L|-|H|-]-1]-
CLO-3: |Decide a proper form of solution for the differential equations which are of hyperbolic and parabolic type 2185|800 MIH| - | -|- -l - M- H|-]-]-
CLO-4: |justify the relationship between aperiodic signals and linear combination of exponentials. 218580 MIH|-IM|-]-]|- Ml L|-]H|-]-]-
CLO-5: |Relate signal analysis with that of z transform 2 |8]80 MIHI L] -|-]-]1-]-IM|-]-1H|-]-]-
CLO-6 : |Relate PDE, Fourier series, Boundary value problems, Fourier and Z transforms 2| 85|80 L|L|L|H|H|H|L|H|H|H|-|H| - - -
Duration (hour) 12 12 12 12 12
Formation of partial differential equation by | introduction of Fourier series - Dirichlet's | Classification of second order partial ) ) )
SLO-1 | . . . . " . ] . . ) : Introduction of Fourier Transforms Introduction of Z-transform
-1 eliminating arbitrary constants conditions for existence of Fourier Series | differential equations
- Formation of partial differential equation by . . ) . . . .
SLO-2 | . . . . Fourier series —related problems in (0,21) | Method of separation of variables Fourier Transforms- problems Z-transform-elementary properties
eliminating two or more arbitrary constants
Formation of partial differential equation by | Fourier series related problems in One dimensional Wave Equation and its . . Z-transform- change of scale property,
SLO-1 | . . . . ) : ) Properties of Fourier transforms e
eliminating arbitrary functions (—m,m) possible solutions shifting property
S-2 ; inl A ; ; : One dimensional Wave Equation-initial
Formation of partial differential equation b q
SLo-2 | . . . P . 9 ) y Chaqg e of{nterval . displacement with zero initial velocity-type |Standard results of Fourier transform Z-transform of a™, =, ——
eliminating two or more arbitrary functions | Fourier series —related problems in (0,21) . . n’n+1
1 Algebraic function
Formation of partial differential equation by One dimensional Wave Equation-initial ) )
SLO-1 |eliminating arbitrary functions of the form | Fourier series —related problems in (—1, 1) |displacement with zero initial velocity-type |Fourier Sine Transforms - problems Z-transform of 2 2
s-3 ¢(u,v) =0 2 Trigonometric function
Solution of first order non-linear partial Fourier series —half ranae cosine series One dimensional Wave Equation-initial
SLO-2 |differential equations-standard type | 9 displacement with zero initial velocity-type |Fourier Cosine Transforms - problems Z-transform of r™ cos n@
_ related problems(0, ) N S
F(p,q)=0 3 — Midpoint of the string is displaced
S-4 gtg; Problem solving using tutorial sheet 1 Problem solving using tutorial sheet 4 Problem solving using tutorial sheet 7 Problem solving using tutorial sheet 10 Problem solving using tutorial sheet 13
Solution of first order nonlinear partial Fourier series —half ranae cosine sefies One dimensional Wave Equation-initial
SLO-1 |differential equations-standard type I 9 displacement with non-zero initial velocity | Properties of Fourier sine Transforms Z-transform of r™ sin n@
. related problems(0, 1) ) .
S5 Clairaut's form Type 1 Algebraic function
Solution of first order non-linear partial Fourier series —half range sine sefies One dimensional Wave Equation-initial
SLO-2 |differential equations-standard type Il 9 displacement with non-zero initial velocity | Fourier sine Transforms applications Initial value theorem
— related problems(0, ) . ) .
F(z, p, 9)=0 Type 2 Trigonometric function

16
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Solution of first order non-linear partial Fourier series —half range sine series Wave Equation-initial displacement with
SLO-1 |differential equations-standard type-IV 9 non-zero initial velocity Type 3 split Properties of Fourier cosine Transforms  |Finial value theorem
) . _ related problems(0, 1) .
S-6 separation of variable f(x, p) = g(y, q) function
SLO-2 Lagrapges linear equation: Method of Parseval s Theorgm (WIlthout proof)-related | One QImenSIopaI heat equation and its Fourier cosine Transforms applications Inverse Z-transform- long division method
grouping problems in Fourier series possible solutions
Lagrange's linear equation: Method of Parseval’s Theorem (without proof)-related | One dimensional heat equation related . . Inverse Z-transform, related problems, long
SLO-1 o . . . Convolution of two function o
s7 multipliers problems in cosine series problems division method
More problems in Lagrange's linear Parseval’s Theorem (without proof)-related | One dimensional heat equation -Steady . Inverse Z-transform, Partial fraction
SLO-2 v e L . o Convolution Theorem
equation: Method of multipliers problems in sine series state conditions method
S-8 2t8; Problem solving using tutorial sheet 2 Problem solving using tutorial sheet 5 Problem solving using tutorial sheet 8 Problem solving using tutorial sheet 11 Problem solving using tutorial sheet 14
Linear Homogeneous partial differential
SLO-1 equations of sggond and higher order V\{IU’I Introduction to Harmonic Analysis One dlmqulonal heat equation -Steady Parseval's Identity for Fourier transform Inverse Z-transform, Partial fraction
S constant coefficients-CF and Pl Type 1: state conditions more problems method related problems
= eax+by
SLO-2 | Pl Type2.: sinfax+by) or cos(ax+by) Harmonic Analysis for finding  harmonic in | One dlmqulonal i?eat equation '-Steady Par§eval 's Identity for Fourier sine & Inverse Z-transform - residue theorem
(0,2m) state conditions with zero velocity cosine transforms method
. . Harmonic Analysis for finding harmonic in One dlmqulonal i?eat equation '-Steady Parseval’s Identity for Fourier sine & Inverse Z-transform - residue theorem
SLO-1 | Type 3: Pl of polynomial state conditions with zero velocity more . o
0,20 problems cosine transforms applications method-problems
S-10 - - -
Type 4 Exponential shifting Harmonic Analysis for finding - harmonic in One dlmqulonal i?eat equation l-Steady Fourier Transforms Using Differentiation . .
SLO-2 | iin L state conditions with zero velocity more Convolution theorem (without proof)
ey f(x,y) periodic interval (0, T) property
related problems
Linear Homogeneous partial differential Steady state conditions and Non-zero
SLO-1 |equations of second and higher order with | Harmonic Analysis for finding cosine series y " Solving integral equation Convolution theorem applications
;- boundary conditions- related problems
S-11 constant coefficients type 5 General rule
Applications of Partial differential equations ; . L . Steady state conditions and Non-zero Self-reciprocal using Fourier Transform,  |Solution of linear difference equations with
SLO-2 | L Harmonic Analysis for finding sine series " ) . - .
in Engineering boundary conditions-_more problems sine and cosine transform constant coefficients using Z-transform
512 SLO-1 |Problem solving using tutorial sheet 3 Problem solving using tutorial sheet 6 Problem solving using tutorial sheet 9 Problem solving using tutorial sheet 12 Problem solving using tutorial sheet 15
SLO-2 |Problem solving using tutorial sheet 3 Problem solving using tutorial sheet 6 Problem solving using tutorial sheet 9 Problem solving using tutorial sheet 12 Problem solving using tutorial sheet 15
Learnin 1. B. H. Erwin kreyszig, Advanced Engineering Mathematics, 10th Edition, John Wiley & Sons,2006 4. Ramana B.V., Higher Engineering Mathematics, Tata McGraw Hill New Delhi, 3 Edition, 2010
Resourges 2. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 43 Edition, 2015 6. N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, for third semester, Laxmi
3. Veerarajan T., Transforms and Partial Differential Equations, Tata McGraw-Hill, New Delhi, 2012 Publications, 31 Edition, 2014
Learning A nent
) Continuous Learning Assessment (50% weightage) ) _— o
Lo oo CLA—1 (10%) CLA-2 (15%) CLA-3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 40% - 30% - 30% - 30% - 30% -
Understand
Level 2 Apply 0% - 0% - 0% - 0% - 40% -
Analyze
Level 3 Evaluate 20% - 30% - 30% - 30% - 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from

Higher Technical Institutions

Internal Experts

1. Mr. V. Maheshwaran, CTS, Chennai, maheshwaranv@yahoo.com

1. Dr. K. C. Sivakumar, IIT, Madras, kcskumar@jitm.ac.in

1. Dr. A. Govindarajan, SRMIST

2. Dr. Sricharan Srinivasan, Wipro Technologies, sricharanms@gmail.com

2. Dr. Nanjundan, Bangalore University, nanzundan@gmail.com

2. Prof. Ganapathy Subramanian K S, SRMIST
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LIT|P|C
Course | yopapooor | Course NUMERICAL METHODS FOR ENGINEERS Course B Basic Sciences
Code Name Category 3|10 4
Pre-requisite 18MAB102T Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department [ Mathematics [ Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Acquire ability in solving mathematical problems numerically as applied to the respective branches of Engineering 112 112134 6 | 7189|1011 ]12]13][14]15
CLR-2: |Apply the concept of interpolation for finding intermediate values of a well-known data =
CLR-3: |Study the concept of numerical differentiation and integration £l | = o S % o
CLR-4: | Apply the numerical techniques for solutions of ordinary differential equations = % g 51 2 5 g 8
CLR-5: |Apply the numerical techniques for solutions of partial differential equations HEAR R % it S o| & = gl e
CLR-6: |Acquire analytical ability in solving mathematical problems numerically applied to the respective branches of Engineering £/ 2| 8§ S| 2 g|2 3| 2|= § S| | E
£l &| % 2| 2188/ 8/8|% < | 8|5 3
53| 3 HEFEI IR EAR- S| €2 e | o
3| 8 2| 5l || €|l 2| S| | 3| ls| 8] 7|9
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: T| 3| g 5 5 % 5| 8|38 2] 8 z £ Sl 2lolo o
5 48| a8 Slalsl gl 3| &|l@m| 2] 3|a|5|2 828
CLO-1: |Solve the algebraic, transcendental and simultaneous equations. 28580 Ll -1l -1-1-1-1-IM|-]-1TH|-]-1-
CLO-2: |Find the finite differences and interpolation. 2185|800 Ll -]l -IMIM| -1 - -|-1-1-1-1-1-1"+
CLO-3: |Solve numerical Differentiation and integration. 2185|800 SIM - - - M - H|-]-]-
CLO-4: | Solve the numerical solutions of ordinary differential equations. 2 |8 ]80 LIM|-|M|-]-]|- M| -] -1TH|-|-]-
CLO-5: |Solve the numerical solutions of partial differential equations 2185|800 - MLl -l -l -l -l - IM - - lH]-]-]-
CLO-6 : | Solve the problems numerically in science and engineering 2185]80 Hl-lH|-]-]1-]-]l-1H|-1-1H|-1]-1]-
Duration (hour) 12 12 12 12 12
SLO-1 |Method of Least Squares — Curve fitting. | First and Higher order differences. Numerical Differentiation. gg[ﬁzgz‘:’ solutions for ordinary diforential gg[ﬁzgz‘:’ solutions for partial diferentil
§-1 " L Forward differences and backward Newton'’s forward difference formulae to . , ) Classification of partial differential
SLO-2 |Fitting a straight line. . ) ; L Solution by Taylor’s series method. :
differences. compute first and higher order derivatives. equations.
Newton’s backward differences formulae to Solutions of First order simultaneous
SLO-1 |Fitting a parabola. Central Differences. ) . L differential equations by Taylor's series Solution of Elliptic Equations.
s-2 compute first and higher order derivatives. method.
Calculation of the sum of the squares of | Operators— Relations between the Problems by Newton’s forward and , Solution of Laplace Equations by
SLO-2 . L ! Euler's method. . , .
the residuals of straight line and parabola. |operators. backward differences formulae. Leibmann’s lterative process.
) ) . Applications of Newton’s forward difference ) .
SLO-1 Soluthn of Algebraic and Transcendental Interpolat{on — Newton-Gregory Forward formulae to compute first and higher order | Applications of Euler’s method. So[utlon o{ Laplage Equations by
equations. Interpolation formulae. derivatives Leibmann’s lterative process.
S-3 — ;
Interpolation — Newton-Gregory Backward Applications of Newlon's backward
SLO-2 , difference formulae to compute first and  |Improved Euler's method. Solution of Poisson Equations.
Newton-Raphson method. Interpolation formulae. . L
higher order derivatives.
S-4 SLO-1 Problem solving using tutorial sheet 1 Problem solving using tutorial sheet 4. Problem solving using tutorial sheet 7. Problem solving using tutorial sheet 10. Problem solving using tutorial sheet 13
SLO-2 ) ' ) Modified Euler's method )
” . Additional problems  for Newton’s forward L "
SLO-1 |Bisection method and its applications. Additional p roblem§ using Newton-Gregory formulae to compute the application App In]:atlons of Improved and Modified Problems for Poisson Equations.
Forward Interpolation formulae. problems Euler’s method.
> Additional problems using Newton-Gregory Additional probloms  for Newton's
SLO-2 |Problems using bisection method. ) backward formulae to compute the Runge-Kutta method of fourth order. Additional problems for Poisson Equations.
Backward Interpolation formulae. L
application problems.
S-6 | SLO-1 |Regula-Falsi method. Divided differences. Numerical Integration. g;ggﬁmn by Runge-Kutta method of fourth Solution of Parabolic equations.
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SLO-2 |Problems using false position method. Formation of divided difference table. Trapezoidal rule. Additional problems using Runge-Kuta Bender-Schmidt formula
method of fourth order.
SLO-1 Sglutlon of system of equgt/lons' Properties of Divided differences. Simpson’s one third rule. Predictor-Corrector Methods. Bender-Schmidt formula
S.7 glrlec;{ Met;wdl—‘ Gau?s Ellrwz!natlon method.
g olution of system of equations . . . . , ; . ) ,
SLO-2 Direct Method — Gauss-Jordan method. Properties of Divided differences. Simpson'’s three eighth rule. Milne-Thomson Method. Bender-Schmidt formula
SLO-1 . . . . . . . . . Problem solving using tutorial sheet 11. . . .
S-8 SL02 Problem solving using tutorial sheet 2. Problem solving using tutorial sheet 5. Problem solving using tutorial sheet 8. Problems for Milne-Thomson Method. Problem solving using tutorial sheet 14.
SLO-1 SOIU“.OH of system of equations . Newton’s Divided difference formula. More problems using Trapezoidal rule. Application of Milne-Thomson Method. Crank-Nicolson formula.
lterative Method — Gauss- Jacobi method.
$9 Problems by Newton’s Divided difference |More problems using Simpson’s one third
SLO-2 |Problems using Gauss-Jacobi method. formula y e P g Simp Adam’s Bashforth method. Crank-Nicolson formula.
Solution of system of equations Additional problems by Newton’s Divided | More problems using Simpson’s three . , .
SLO-1 Iterative Method — Gauss-Seidal method. | difference formula. eighth rule. Problems using Adam’s Bashforth method. | Crank-Nicolson formule.
S-10 Applications of Trapezoidal rule —
SLO-2 |Problems using Gauss- Seidal method. Lagrange’s Interpolation formula. Simpson’s one third rule and Simpson’s | Application of Adam’s Bashforth method. | Solution of Hyperbolic equations.
three eighth rules.
) ) Application problems for Trapezoidal rule — ” . . . . -
SLO-1 | Power method. Problems by Lagrange’s Interpolation Simpson’s one third rule and Simpson’s Additional problems for Milne-Thomson Solution of Hyperbolic equations by Explicit
formula. . Method. formula.
S-11 It:re;el elghth rulegl. — ——
pplications problems for Trapezoidal rule ” , . ) )
SLO-2 |Finding Eigen values by power method. Inverse interpolation. - Simpson’s one third rule and Simpson’s Additional problems for Adam's Bash forth Mqre prob(e(ns in Hyperbolic equations
) Method using Explicit formula.
three eighth rules.
SLO-1 | Problem solving using tutorial sheet 3. Problem solving using tutorial sheet 6. Problem solving using tutorial sheet 9. Problem solving using tutorial sheet 12. Problem solving using tutorial sheet 15.
. Applications of numerical techniques to L . . - L . . ]
§12 SLO-2 |solve algebraic, transcendental and Ap P Ilcathn of interpolation for finding Applications of Numerical integration. App Ilgatlons of ordinary diferential Applications of partial differential equation.
) ) intermediate values of a well-known data equation.
simultaneous equations
Learnin 1. B.S. Grewal, Numerical Methods in engineering and science, Khanna Publishers, 42nd edition, 2012 4. M.K.Jain, SRK lyengar and R.L.Jain, Numerical Methods for Scientific and Engineering Computation,
Resourges 2. S.S. Sastry, Introductory Methods of Numerical Analysis, PHI, 4th edition, 2005 Wiley Eastern Ltd., 4th edition, 2003
3. E. Balagurusamy, Computer Oriented Statistical and Numerical Methods — Tata McGraw Hill., 2000 5. Dr. M.K. Venkataraman, Numerical Methods in Science and Engineering, National Publishing Co., 2005
Learning A nent
, Continuous Learning Assessment (50% weightage) ) _— o
Lovetome CLA—1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 0% - 30% - 30% - 30% - 30% -
Understand
Level 2 Aoply 40% - 0% - 0% - 0% - 40% -
Analyze
Level 3 Evaluate 20% - 30% - 30% - 30% - 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr. V. Maheshwaran, CTS, Chennai, maheshwaranv@yahoo.com

1. Dr. K. C. Sivakumar, IIT, Madras, kcskumar@jitm.ac.in

1. Dr. A. Govindarajan, SRMIST

2. Dr. Sricharan Srinivasan, Wipro Technologies, sricharanms@gmail.com

2. Dr. Nanjundan, Bangalore University, nanzundan@gmail.com

2. Dr. Sundarammal kesavan, SRMIST
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Duration (hour)

Cg“’se 18MAB203T | Course PROBABILITY AND STOCHASTIC PROCESSES Course | g Basic Sciences —-E
ode Name Category 3|10 4
Prg-requisite 18MAB102T ‘ Co-requisite ‘Nil Progressive Nil
ourses Courses Courses
Course Offering Department [ Mathematics [ Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Describe the applications on discrete and continuous random variables. 112 112134 6 | 7189|1011 ]12]13][14]15
CLR-2: |Assess the applications of two dimensional random variables. =
CLR-3: |Infer the various modes of convergence of random variables and their limit theorems. gl =l = o Jg % o
CLR-4: |Relate the specialized knowledge in random processes in signals and systems. = ?g 2 51 2 5 g 8
CLR-5: |Determine the applications of spectral density functions and linear time invariant systems % % 2 % ® % ”C‘, S|, 2 = gl =
CLR-6: |Interpret random variables and stochastic processes in the application of practical engineering problems. S| 2| 5§ gl 2 2|2 3|2 = § S| | E
£l &| % 2 2/ 88| 38|/3| % s 8| 5|3
5 B|E 8 |24l s 2| E S eI Bl
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: T 8|8 S % 25 8|8 2 ;3 g £ ii % ol ol o
3| 5|8 Slal sl &S| 3| & @m| 2] 3|a|5|2 88
CLO-1: |Compare the fundamentals between discrete and continuous random variables. 3185]|80 MIHIL|-|-|-1-|-IM|L|-|H|-]-1]-
CLO-2: |Choose the model and analyze systems using two dimensional random variables. 318580 M| H MIM|-|-|-|IM|-|-|H|-]-1]-
CLO-3: |Describe limit theorems using various inequalities. 318580 MIH|-]-]|- -l - I M- H|-]-]|-
CLO-4 : |Interpret the characteristics of random processes. 3185]|80 MIH| -|M|-|-]- MIL|-1H|-|-]-
CLO-5: |Evaluate problems on spectral density functions and linear time invariant systems. 318580 MIH|L|-|-|-1-|1-|M -l H| -] -]-
CLO-6 : |Explain how random variables and stochastic processes can be described and analyzed. 3185180 M| H -l -l -l -l IML - - THL -] -]
12 12 12 12 12

One dimensional random variable: Discrete Two dimensional random variables-
SLO-1 | Case-Probability function, Cumulative . Limit theorems--Markov's inequality Random Processes-Introduction Power spectral density function- properties
o ) Discrete case
S-1 Distribution Function
SLO-2 Cont/p uous r?ndom variable-Probability Probab{l{ty lemcltlon'of (X.Y)-Marginal Chebyshev's inequality without proof Classification of random processes Proof of properties
density function probability distribution
SLO-1 |Cumulative distribution function-properties | Conditional probability distribution of (X,Y) | Chebyshev's inequality - Applications Distribution of the process eré)tlke)r:s on power speciral density
§-2 Problems on one dimensional random Chebyshev's inequality — Applications Problems on power spectral densit|
SLO-2 . Problems on discrete random variables 'ebyshevs inequally ~ App Averages of the process ) P P Y
variables using Binomial distribution function
SLO-1 |Expectation, variance Continuous random variables-Joint PDF Cheby. sheys /pequa{lty - Applications using Stationary, SSS,WSS processes Power density spectrum
Exponential distribution
$3 Problems on stationary and SSS Problems based on power densit,
SLO-2 |Moments-raw and central moments Marginal Probability distributions The weak law of large numbers v P Y
processes spectrum
S-4 2t8; Problem solving using tutorial sheet 1 Problem solving using tutorial sheet 4 Problem solving using tutorial sheet 7 Problem solving using tutorial sheet 10 Problem solving using tutorial sheet 13
SLO-1 |Characteristic function - properties Conditional probability distribution of (X,Y) | Central limit theorem without proof Problems on WSS process Linear system with random inputs
S-5 - - - p -
SLO-2 |Characteristic function Problems on continuous two dimensional Central limit theorem - Applications Problems on WSS process Rep, reseptatlon of system in the form of
random variables convolution
SLO-1 |Binomial distribution -moments Independent random variables Ceptral fimit theorem— Applications using Autocorrelation function -properties Unit impulse response of the system
S-6 Poisson random variables
SLO-2 |Binomial distribution-Applications Cumulative distribution function-properties |Central Ilmlt theorem- Appllcatlons using | prooo f properties Properties
of F(x,y) Exponential random variables
S-7 | SLO-1 |Poisson distribution-moments Z?;ocrfiavr?elzﬁ:st)f two dimensional The strong law of large numbers Problems on autocorrelation function Applications of unit impulse function
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SLO-2 |Poisson distribution -Applications Covariance and correlation The strong law of large numbers Application of autocorrelation function Einstein Weiner- Khinchine Relationship
S-8 2::8; Problem solving using tutorial sheet 2 Problem solving using tutorial sheet 5 Problem solving using tutorial sheet 8 Problem solving using tutorial sheet 11 Problem solving using tutorial sheet 14
SLO-1 |Exponential distribution-moments Conditional expected values One sided Chebychev's inequality Cross correlation- properties Problems on Khinchine relationship
S-9
SLO-2 |Exponential distribution-Applications C:r)’.gﬁr:; on uncorrelated random Cauchy Schwartz inequality Proof of properties Cross power density spectrum-properties
SLO-1 |Normal Distribution-moments I;ggac[t)/;;nss of two dimensionial randorm Chernoff bounds Problems on cross correlation function Properties of Power Spectral Density
S-10 - p p
SLO-2 |Normal Distribution-Applications Z‘;??bmty densily functions of the type ‘?:r?ar?:ﬁ bounds for the standard normal Ergodicity Cross power density spectrum-problems
SLO-1 |Function of a random variable gf‘;??"’ty density functions of the type \?:r?antqeOﬁ bounds for the Poisson random Mean ergodic process Cross power density spectrum
S-11 L p p
SLO-2 |Function of a random variable ggé);bmty densily functions of the type Jenson's inequality Mean ergodic theorem Cross power density spectrum
SLO-1 | Problem solving using tutorial sheet 3 Problem solving using sheet 6 Problem solving using tutorial sheet 9 Problem solving using tutorial sheet 12 Problem solving using tutorial sheet 15
S-12 SL0-2 Applications of random variables in Application of two dimensional random Applications of Central limit Theorem in Applications of random process in Applications of Power spectral density
engineering variables in_Engineering engineering engineering functions in engineering
1. A. Papoulis, S. Uniikrishna Pillai, Probability, Random Variables and Stochastic Processes 4t ed.,
Learnin Mcgraw Hill, 2002 4. S.C. Gupta, V.K. Kapoor, Fundamentals of Mathematical Statistics, Sultan Chand & Sons, 11t ed., 2015
Resourges 2. Henry Stark, Probability and Random Processes with Applications to Signal Processing, 3 ed., 5. Veerarajan T., Probability, Statistics and Random Processes with Queueing Theory and Queueing
Pearson, 2002 Networks, 4t ed., McGraw-Hill Education, 2015
3. Sheldon Ross, A first course in Probability, 6 ed., 2011
Learning A nent
, Continuous Learning Assessment (50% weightage) ) - o
Lo ooms CLA-1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA-4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 0% - 30% - 30% 30% - 30% -
Understand
Level 2 Apply 0% - 0% - 0% 0% - 40% -
Analyze
Level 3 Evaluate 20% - 30% - 30% 30% - 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry Experts from Higher Technical Institutions Internal Experts

1. Mr. V. Maheshwaran, CTS, Chennai, maheshwaranv@yahoo.com 1. Dr. K. C. Sivakumar, IIT, Madras, kcskumar@jitm.ac.in 1. Dr. A. Govindarajan, SRMIST

2. Dr. Sricharan Srinivasan, Wipro Technologies, sricharanms@gmail.com 2. Dr. Nanjundan, Bangalore University, nanzundan@gmail.com 2. Dr. V. Srinivasan, SRMIST
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Uniform Distribution

LIT|P
Course | yopapooar | COUrse PROBABILITY AND QUEUEING THEORY Course B Basic Sciences
Code Name Category 3|10 4
Pre-requisite 18MAB102T Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department [ Mathematics [ Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Apply and evaluating probability using random variables 112 112134 6 | 7189|1011 ]12]13][14]15
CLR-2: |Gain the knowledge and acquire the application of distribution to find the probability using Theoretical distributions =
CLR-3: |To Assess the appropriate model and apply and soling any realistic problem situation to determine the probability Tl =l = © S % o
CLR-4: |To interpret the decision using Markov queueing applications = % =1 51 2 5 g 8
CLR-5: |To construct chain of decisions from the past situations using Monrovians HEAR R % it S o| & = gl e
CLR-6: |Interpret random variables and _Queuing theory in engineering problems. S| 2| 5§ gl 2|2 3| 2| = S| 58| «| E
£l & | 2| £/ 8/ 8|/ 38/3| % | 8| 5|38
Fl ol g £ < = ﬂE> | 2 g =)
5| 3| 3 8 512 ¢le| == 2l 2ls| &l
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: g g & 55| 8|5 3 § S ;3 Z|E| S 2 2l glg
Aol B gl 8l g2 8| 65l H|2[8|l&[5|2 82|82
CLO-1: |Solving problems on Discrete and Continuous Random variables 3185]|80 MIHIL|-|-|-1-|-IM|-|-|H|-1]-1]-
CLO-2 : |Identifying Distribution and solving the problems in Discrete and Continuous Distribution 3185]|80 M| H MI{M|-|-|-IM|L|-|H|-]-1]-
CLO-3: |Decision Models using sampling techniques in Large and Small samples 318580 M| H]| - - -l - I M- H|-]-]|-
CLO-4: | Solving Queuing problems using Kendall’s notation 3|85 MIH] - |- -1]-]- MIL|-1H|-|-]-
CLO-5: |To Evaluate the probability in uncertain situations using Markov chain rule 3185 M| H|L -l -l -1 -1 M - H| -] -1]-
CLO-6 : | Solving and analyzing the problems in random variables and Queuing theory. 3185 M| H -l-l-1-1-IM -1 -1TH|-]-]-
Duration (hour) 12 12 12 12 12
SLO-1 |Probability Basic concepts and Axioms Discrete Probability distribution Sampling dlstnbuthn, Null Hypothesis, Introduction to F-test Markov Progess and Introduction of a
-1 - _ - Alternate Hypothesis Markov Chain
SLO-2 Conditional probabily, Mulfiplication Introduction to Binomial distribution One tailed test, two tailed test Problems on F-test Past and Future -
theorem Step and State
SLO-1 |Discrete and continuous Random variables MGF M'ean, Variance of Binomial Leygl of stgn/flcance, Chi square test -Goodness of fit One step Trgps:t:on Prot?gblllty
s-2 distribution Critical region ' N step transition Probability
SLO-2 |Probability mass function, cdf Applications of Binomial distribution Large samples test Zfoblems on Chi square test -Goodness of Chapman-kolmogorov theorem definition
SLO-1 | Continuous Random variables Fit a Binomial distribution. g{udent—t teslt Proplems on Chi-square test Independent- Inlt{al Probability d/§tnbutlon problems
s-3 ingle Proportion Attributes = Using Markov Chain
g o . . P . Problems on Chi-square test Independent- | Initial Probability distribution problems
SLO-2 |pdf and cdf applications Introduction to Poisson Distribution Two Sample proportions Attributes with standard distributions Using Markov Chain
S-4 2t8; Problem solving using tutorial sheet 1 Problem solving using tutorial sheet 4 Problem solving using tutorial sheet 7 Problem solving using tutorial sheet 10 Problem solving using tutorial sheet 13
SLO-1 |Expectation and Variance MG.F’ Megn ’ anance of Lgrge sample test- Introqucf‘lon to Queueing Theo:y and Classification of States of a Markov Chain
S5 Poisson distribution Single Mean Applications. Kendall, notation
. . L . P . Introduction to Irreducible, Non irreducible, a period,
SLO-2 |Problems on Expectation and Variance Applications of Poisson Distribution Difference of Means MM/  infinity/ FIFO Persistent, Non null Persistent
SLO-1 |Moment Generating Function Fit a Poisson Distribution Problems on difference of Means Ls, Lg, Ws,Wq g;z%ems on Classification of a Markov
S-6 p p T
SLO-2 |Problems on MGF ’erdUCt’.O" . M.G F M ean, Variance of Applications of Difference of Means M/M/1 :Infinity /FIFO problems Prob/em on Classtfication of a Markov
Geometric distribution Chain
SLO-1 |Functions of Random variables 22) %;Zfr:fgfl %Srﬁgxzﬁ g;zgf:;’on’ Introduction to small samples M/M/1 :Infinity /FIFO problems Classification of states of a Markov Chain
S-7 - p
SLO-2 |Problems on Functions of Random variable Introduction , MGF, Mean, Variance of Introduction to small Samples M/M/1 :Infinity /FIFO problems Stationary and steady state
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S-8 2::8; Problem solving using tutorial sheet 2 Problem solving using tutorial sheet 5 Problem solving using tutorial sheet 8 Problem solving using tutorial sheet 11 Problem solving using tutorial sheet 14
_— . T Single Server Model with Finite System P ,
SLO-1 | Tchebycheffs inequality Ar% Iﬂ;gf:;’"s of Uniform Distribution Problems on single mean -small samples | Capacity, Characteristics of the Model Z’gz]blel\r/’n;r’({)gv%zs;;ﬁcatlon-State—statlonaly
$9 p (MIM/1) : (KIFIFO) 9
SLO-2 |Introduction to theoretical distribution Introducthn ’.MGF’ Mean, Variance of Problems on single mean -small samples | Effective arrival rate Problems on Stationary and steady state
Exponential distribution
SLO-1 (—'ormulg and application of Tchebycheffs | Applications of Exponential distribution Problems on difference of mean-small Problems on Model (MIM/1) : (KIFIFO) Prob/ems on Ergodicity using Markov
inequality problems samples Chain
§-10 Problems on difference of mean-small Problems on Ergodicity using Markov
SLO-2 |Applications of chebychevs inequality Introduction to Normal distribution samples Problems on Model (M/M/1) : (K/FIFO) Chain 9 y using
SLO-1 Ap P ”C"’?’O’?s Of chebychevs inequality Applications of Normal distribution Applications of paired - t test Problems on Model (M/M/1) : (K/FIFO) Problems on Ergodicity
S-11 using dlstrlbut/qn . problems . .
SLO-2 Eroblems practice using chebychevs Practical applications of Normal distribution | Problems of paired - t test. Problems on Model (M/M/1) : (K/FIFO) Prqblems on Erg O.d’c and Non Ergodic
inequality Using Markovchains
SLO-1 |Problem solving using tutorial sheet 3 Problem solving using tutorial sheet 6 Problem solving using tutorial sheet 9 Problem solving using tutorial sheet 12 Problem solving using tutorial sheet 15
$-12 L . . L P ) Applications of solving any realistic Applications of constructing chain of
SLO-2 App {lcathns of random vaniables in App hca't 1ons O.f d/strlbutlo!v fo ﬂlnd'the' problem situation to determine the Applications of Queueing decision models |decisions from the past situations using
engineering probability using Theoretical distributions o .
probability Monrovians
Learnin 1. Veerarajan T, Probability , Statistics and Random Processes, Tata Mc.Graw Hill, 1st Reprint 2004 4. Trivedi K S, Probability and Statistics with reliability, Queueing and Computer Science Applications,
Resourges 2. S.C. Gupta, V.K.Kapoor, Fundamentals of Mathematical Statistics, 9 ed.,, Sultan Chand & Sons, 1999 prentice Hall of India, New Delhi, 1984
3. Gross. D and Harri.C.M. Fundamentals of Queuing theory, John Wiley and Sons, 1985 5. Allen .A.O., Probability Statistics and Queueing theory, Academic Press
Learning A nent
, Continuous Learning Assessment (50% weightage) ) _— o
Lo poms CLA—1 (10%) CLA-2 (15%) CLA-3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 40% - 30% - 30% - 30% - 30% -
Understand
Level 2 Apply 0% - 0% - 0% - 0% - 40% -
Analyze
Level 3 (E:"a'“ate 20% - 30% - 30% - 30% - 30% -
reate
Total 100 % 100 % 100 % 100 % 100 %
# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr. V. Maheshwaran, CTS, Chennai, maheshwaranv@yahoo.com

1. Dr. K. C. Sivakumar, IIT, Madras, kcskumar@jitm.ac.in

1. Dr. A. Govindarajan, SRMIST

2. Dr. Sricharan Srinivasan, Wipro Technologies, sricharanms@gmail.com

2. Dr. Nanjundan, Bangalore University, nanzundan@gmail.com

2. Dr. V. Srinivasan, SRMIST
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L|T|P|C
Course 18CHs201y | Gourse PHYSICAL AND ANALYTICAL CHEMISTRY Course s Engineering Sciences
Code Name Category 310214
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department ‘ Chemical Engineering ‘Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): ‘ The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Describe the ideal and non-ideal behavior of liquids; learn colligative properties and their applications 112 112134 6 | 7189 101112131415
CLR-2: |Elucidate the concepts of chemical equilibrium and the effect of various factors on equilibrium constant =
CLR-3: |lllustrate the difference in behavior of different states of matter essential for separation operations Tl =| = o Jg % o
CLR-4: |Elucidate the properties and applications of colloids; Understand the kinetics of photochemical reactions 8| s k=g 51 2 5 5 8
. - — — p PR m| & E 3 El & o - = S
CLR-5: |Explain the principles of analytical instruments along with their limitations Sl 5 8 -3 AN = gl 2
CLR-6: | Utilize the physical behavior of atoms and molecules at the microscopic scale £/ 2| 8§ < _% e 23 2| = S| 58| =| E
£l & % 22| 8|8/ 8|3| %8 s | 3|5 3
5/ 8|3 Sl El=|a| 2| 2| E S| €2 e | o
8| B @ S c | @ £ =| § w | B 2| © S| % .
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: T| g 8 52 % 5| 8|38 2] 8 z £ 2l 2lolo o
3 5|3 Slalsl gl 3| &l @m| 2] 3|a|5|2 88
CLO-1: |Analyze ideal, non-ideal behavior of fluids; Apply colligative properties to find the molecular weight of unknown compounds | 2 | 80 | 75 HIH| L L] -|-1-|-1-1-1-|-1H]--
CLO-2: |Describe the significance of Gibbs’ free energy and equilibrium constants 2175|170 HIH|L|L|-|-]-1]- RN IR
CLO-3: |Apply Gibbs’ phase rule and draw the phase diagram of one- and three-component systems 2175|170 HIHIM|L|-|-]-1-1]-1]- - M- -
CLO-4: |Analyze the distinct properties of colloids and photochemical reactions 218580 H|H L] -]-]- -l -l -y
CLO-5: |Explain the suitable analytical technique for analyzing various types of compounds 21875 Hl -] -1 L|jL|-1L]l-|-1-1-1-1L]-1-
CLO-6 : |Apply the concepts of physical chemistry to various processes in chemical engineering 2175170 HIHIM|IHIHIMIM] -]-|-]-IM|H]-]-
Duration (hour) 15 15 15 15 15
SLO-1 |Introduction to solutions, Raoult's law Introduction to Chemical equilibria Introduction to Phase equilibria Introduction to Colloids Instrumental Methods of Analysis
S-1 - —— —
SLO-2 |Vapour pressures of ideal solutions Gibbs' free energy and Chemical potential Component, phase and degrees of freedom | General propenlgs of colloids: Tyndall Accuracy, precision, common errors
effect and Brownian movement (system/manual)
SLO-1 | Vapour pressures of non-ideal solutions | Free energy of a spontaneous reaction Conditions for equilibrium between phases Elecirical properties of CO.’ hoids: eloctrical Calibration curves
double layer, Zeta potential
S-2 . S o ) o Classification of instrumental methods -
SLO-2 Deviations from lqeahty of Type |, Type I Law of mass action Derivation of Gibbs’ phase rule Electrokinetic propemes of CO”O’dSZ spectroscopy, electrochemical and
and Type Il solutions electrophoresis and electro-osmosis
chromatography
Completely miscible binary solutions:
SLO-1 Vapor pressurfel—Composmon and Boiling Law of chemical equilibrium Representatlo:j of one component systems Gels and emulsions Electro—magnetlc (EM) \?pect(um,
point-Composition curves of Type | using phase diagrams Interaction of EM radiation with matter
S-3 solutions
Vapor pressure-Composition and Boiling ) - Generalities of optical methods (light
: o Thermodynamic derivation of the law of _— .
SLO-2 |point-Composition curves of Type Il ) e One component system - water system Applications of colloids source/ monochromator / sample
; chemical equilibrium ) ) .
solutions introduction / detector / signal generator)
S | SLO-1 |Lab 1: Determine critical solution Lab 4: Estimate aspirin drug in tablets Lab 7* Repeat class Lab 10: Determine the rate constant of acid|Lab 13: Determine fatty acid methyl ester
4-5 | SLO-2 |temperature (CST) of phenol-water system | using pH meter - hep catalyzed hydrolysis of an ester using gas chromatography
Vapor pressure-Composition and Boiling Principle, Instrumentation, Working,
SLO-1 |point-Composition curves of Type Il Problems on Gibbs’ free energy One component system - CO2 system Introduction to Photochemistry Applications, and Limitations of analytical
S-6 solutions techniques
Fractional distillation of binary liquid 0 . .
SLO-2 systoms; The Lever rule Problems on Gibbs’ free energy One component system - Sulphur system | Laws of photochemistry UV -Vis spectroscopy
SLO-1 |Distillation of immiscible liquids Significance of equilibrium constant ;Z;ZZ Z(I.’;gr)g;em systems -Triangular Quantum yield Infra-red spectroscopy
S-7 ———
SLO-2 |Steam ditillation Equilibrium constants: Kp, Kc,and, Kx Three component system: acetic acid- Photochemical reactions Atomic absorption spectroscopy
chloroform-water system
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SLO-1 |Partially miscible liquids Relationship between Kp, Kc,and, Kx Three component system: two salts and Photochemical rate law Cﬁrorpatog raphic techniques: General
s-8 water system principle
Critical solution temperature; Phenol-water | Temperature dependence of Equilibrium | The Nernst distribution law and distribution | Determination of quantum yields
SLO-2 ) : . Column chromatography
system constant - Van't Hoff Equation co-efficient
S | SLO-1 |Lab 2: Determine molecular weight by Rast Lab 5+ Estimate sulbhate by nephelomet Lab 8: Determine partition co-efficient of ~ |Lab 11: Determine the amount of Lab 14: Repeat class
9-10 | SLO-2 |method ' P y nep "Y | benzoic acid between benzene and water manganese in the given sample of ore - nep
Solutions of gases in liquids : Factors Pressure dependence of equilibrium Conditions for the validity of the distribution | Problems on Beer Lambert's law
SLO-1 | ) Py y Paper chromatography
S-11 influencing solubility of a gas, Henry’s law | constants law _ '
SLO-2 |Colligative Properties Problems on equilibrium constants ?gﬁz{;ﬁlon of the solute in ong of the Problems on quantum yield Thin layer chromatography
SLO-1 .gelatlvg lowering of vapour pressure, Problems on equillbrium constars Dissociation of the solute in one of the Kinetics .Of hydrogen-chlorine reaction: Gas chromatography
§-12 Smosis qnd o‘slmotlc pressure solvents Mechgnlsm . '
SLO-2 Elevqtlon n boiling point, Depression in Le Chatelier’s Principle Applications of Nernst distribution law K/ngthSl of hydrogen-chiorine reaction: High Performance Liquid Chromatography
freezing point Derivation
Determination of molecular weight from Effect of change in concentration, P Kinetics of hydrogen-bromine reaction: Open-ended problems on choice and
SLO-1 . . Problems on Nernst distribution law ) s
513 colligative properties temperature, and pressure Mechanism usage of analytical instruments
Effect of association/dissociation on Le Chatelier’s principle and physical o Kinetics of hydrogen-bromine reaction: Open-ended problems on choice and
SLO-2 . ) T Problems on Nernst distribution law . s
colligative properties equilibria Derivation usage of analytical instruments
S | SLO-1 |Lab 3: Determine strength of the given acid|Lab 6: Phase diagram of three component |Lab 9: Estimate amount of iron present in a |Lab 12: Determine the amount of reducing Lab 15 Practical Mode! Examination
14-15| SLO-2 |mixture by conductometric titration system sample using UV-Vis spectrophotometer | sugar by DNS method )
Learning | 1.B. R. Puri, L. R. Sharma, Madan S. Pathania, Principles of Physical Chemistry, 47t ed., Vishal Publishing Co., 2015 |3.  Douglas A. Skoog, F. James Holler, Timothy A. Nieman. Principles of Instrumental Analysis,
Resources | 2. Arun Bahl, B. S. Bahl, G. D. Tuli, Essentials of Physical Chemistry, S. Chand & Company Ltd., 2009. Thomson Learning Inc., 1998
Learning A nent
, Continuous Learning Assessment (50% weightage) ) _— o
Lo poms CLA—1 (10%) CLA-2 (15%) CLA-3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Understand
Level 2 Apply 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Analyze
Level 3 (E:‘r’:;‘i:te 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr. A. Subramaniam, PESCO Beam Environmental Solutions Pvt. Ltd.

1. Dr. Lima Rose Miranda, Anna University email: limamiranda2007@gmail.com

1. Dr. M.P. Rajesh, SRMIST

3. Dr. S. Prabhakar, SRMIST

2. Mr. S. T. Kalaimani, CPCL, Chennai

2. Dr. T. R. Sundararaman, Rajalakshmi Engineering College,

2. Dr. K. Deepa, SRMIST
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LT C
Course | yocpsasrr | Course BASIC CHEMICAL ENGINEERING Course s Engineering Sciences
Code Name Category 310 3
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department ‘ Chemical Engineering ‘Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): ‘ The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Describe the basic principles of process calculation 112 112134 6 | 789 101112131415
CLR-2: |Explain the concepts of Stoichiometry equations and material balances. =
CLR-3: |lllustrate the basics of Engineering thermodynamics and first law of thermodynamics Tl = = S 5 o
CLR-4: |Interpret the Second law of thermodynamics and concept of entropy and its applications in chemical process sl Tl E i 51 2 5 g 8
CLR-5: |Write the rate equation and reactor design for processes % g 2 % “ % ”C‘, S| § e gl e
CLR-6 : |Formulate the material and energy balance for processes and carry out thermodynamic and kinetic analysis. £/ 2| 8§ gl 2|c| 23| 2| = S| 58| =| &
£| &| 2 2 2188/ 8/8|% s 8| 5|3
18| 3 §lE|=g|2|2|E HE I N
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: 3| 3|8 S % 2| & % g £ ;3 g £ ii % ol ol o
3 5|3 Slalsl gl 3| &l @m| 23| a|5|2 828
CLO-1: | Do unit conversions and stoichiometric calculations 119085 HIH] - - -|-1-1-1-1-1-1-1-1-1"-
CLO-2: |Perform material balance for different process 21875 H|H -l - - -l -1l -1H|-]-
CLO-3: |Calculate the heat and work requirement for processes 2180 80 H|H -l -l -l -l - H]
CLO-4: |Analyze the feasibility of processes 2175|170 HIH|-|H - - -l -l -l -lH]-]|-
CLO-5: |Write the basic rate equation and basic design of ideal gas 21875 HIH| - -|-|l-1-1-1-1l-1-1-1H]-|-
CLO-6 : | Do the material and energy balance and calculate the thermodynamics parameters and kinetic parameters. 2180175 HIH| -|H|-]-l-1-]1-1-]1-1-1H|M]|-
Duration (hour) 9 9 9 9 9
SLO-1 | Units and dimensions Fundamentals of stoichiometry Chemical Engineering Thermodynamics  |Ideal Gas Processes gzggﬁgzrgl{;ology in reaction kinefics -
§-1 . , limiting reactant, excess reactant, System, surrounding, boundary, Work, Equat/on for process calgulat/ons (fqr an Factors affecting reaction rate, Rate
SLO-2 |Unit conversions . N ideal gas in any mechanically reversible .
conversion, selectivity, yield Energy, Heat, Internal energy equation
closed system processes)
SLO-1 |Problems solving on unit conversions ngtlszs solving on limiting and excess Intensive and Extensive properties Problems solving on ideal gas ggzaczggauon ~Dependent form of a Rate
S-2 - - p
SLO-2 |Problems solving on unit conversion Problgms solving on conversion and State and path functions Problems solving on ideal gas Rate c onstant, order and molecularity of
selectivity reaction
SLO-1 molg, mole fraction (or percent) and mass Introduction to material balance First Law qf Thermodynamics- Statement of Sgcond Law of Classification of Reactions
s3 fraction (or pergent) . ' Mathematical statement Thermodynamics
SLO-2 Problems bt olving on mole fraction and Steady state and unsteady state material Limitations of First Law of Thermodynamics | Heat engine Classification of Reactions
mass fraction balance
S-4 SLO-1 |concentrations material balance - Drying Reversible process, Equilibrium Concept of Entropy Problems — To Calculate Activation Energy
SLO-2 | molarity, molality, normality and ppm Problems solving on drying Types of Equilibrium Mathematical statement of entropy Problems — To Calculate Activation Energy
SLO-1 |Density calculation Problems solving on drying Energy balance for closed system Problems solving on entropy Effec‘t of Temperatur'e depenqency on
S5 reaction rate-Arrhenius equation
SLO-2 |Problems solving on density calculation Problems solving on drying with recycle  |Energy balance for closed system Problems solving on Effec‘t of Temperatur'e depenqency on
reaction rate-Arrhenius equation
S-6 SLO-1 |concentrations material balance - extraction Reversible process, Equilibrium Concept of Entropy Problems — To Calculate Activation Energy
SLO-2 | molarity, molality, normality and ppm Problems solving on drying with recycle | Types of Equilibrium Mathematical statement of entropy Problems — To Calculate Activation Energy
Problems solving on molarity, molality and Entropy change of an ideal gas undergoing
SLO-1 normalit 9 4 Y Problems solving on extraction Derivation for constant volume processes |a mechanical reversible process in a Reactor design -basics
Y closed system
S-7 p -
Entropy change of an ideal gas undergoing Classification of ideal reactors for single
SLO-2 |Problems solving on molality Problems solving on extraction Derivation for constant pressure processes |a mechanical reversible process in a reactions 9
closed system
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SLO-1 |Problems solving on Normality material balance - Crystallization Enthalpy Z?eslge;g; solving on eniropy change of an Ideal Batch reactor
S-8 Heat capacity: Derivation for heat capacity Problems solving on entrony chande of an
SLO-2 |Problems solving on ppm Problems solving on crystallization at constant volume and constant pressure |, . 9 Py 9 Design of Ideal Batch Reactor
processes ideal gas in a closed system
SLO-1 predlct/ng P-V-T properties of gases using | Problems solving on crystallization with | Energy Balance for Steady state flow Problems solving on entropy change of Space-Time and Space -velocity
-9 ideal gas law ' ‘ evaporator ' - . processes system ‘
SLO-2 Problems solving on P-V-T properties of | Problems solving on crystallization with  |Energy Balance for Steady state flow Third Law of Thermodynamics Steady state mixed flow and plug flow
gases recycle stream processes reactor
L \ 1. David M. Himmelblau, Basic Principles and Calculations in Chemical Engineering, 6! ed., Prentice-Hall of | 3.Smith, J.M., Van Ness, H.C., Abbott, M.M., Introduction to Chemical Engineering Thermodynamics, 6% ed.,,
earning : ; . o
Resources India, 1998 McGraw Hill International Edition, 2001
2. Bhatt B.I.,Vora S.M., Stoichiometry, 3 ed., Tata McGraw-Hill Publishing Company, 1996 4.Octave Levenspiel, Chemical Reaction Engineering, 3%d.,John Wiley & Sons India, 2011
Learning A nent
) Continuous Learning Assessment (50% weightage) ) _— o
Lo oo CLA—1 (10%) CLA-2 (15%) CLA-3 (15%) CLA= 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 0% - 30% - 30% - 30% - 30% -
Understand
Level 2 Apply 0% - 0% - 0% 0% - 40% -
Analyze
Level 3 (E:"a'“ate 20% - 30% - 30% 30% - 30% -
reate
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1 Mr. A. Subramaniam, PESCO Beam Environmental Solutions Pvt. Ltd.

1. Dr. Lima Rose Miranda, Anna University email: limamiranda2007@gmail.com

1. Mr. K. Selvam, SRMIST

2. Mr. S. T. Kalaimani, CPCL, Chennai

2. Dr. T. R. Sundararaman, Rajalakshmi Engineering College,

2. Ms. S. Kiruthika, SRMIST
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Duration (hour)

9

LT
Course | yocpsasor | Course CHEMICAL ENGINEERING PRINCIPLES Course s Engineering Sciences
Code Name Category 310 3
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department ‘ Chemical Engineering ‘Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): ‘ The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Describe the various modes of heat transfer and evaluate the rate of steady state heat transfer 11213 1123|4567 |89 ]10[11[12]13]14]15
CLR-2: |Explain and analyze the basic concepts of natural and forced convection as applied to various flows and geometry
CLR-3: lllustrateprinciples of mass transfer, Diffusion phenomena of mass transfer operations, mass transfer coefficients and _ =
" |calculate mass transfer rates Tl =l = © S % o
CLR-4 : |Elucidate the principles of drying, different types of driers and calculate drying time for different drying periods s % g 51 2 5 g 8
CLR-5: |Clarify the concept of distillation and various types of distillation and extraction Sl gle EHI % it S o| & = gl e
CLR-6 : |Introduce the basic principles of heat and mass transfer processes, and its applications S| 2|8 gl 2|g| 23| 2| = S| 58| «| E
£| &| 2 2 2188/ 8/8|% s | 8| 5|3
S B3| 3 HEREEA 8| E S| E|=| 2 | o
3| 8 | 5| || E|l 2| 5| »o| 3| B2l B 8|S
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: g g & SRR AR § £ o = § <2 2l g 9')
S & 4 flal8l |28l G|l @28 al5 | 2[8|27
CLO-1: |Calculate the rate of heat transfer, and analyze steady state heat conduction. 218075 HIH| -] -|-]-1-]1-1-]1-1-]1-IM|M]-
CLO-2: |Apply the basic concepts and calculate the heat transfer coefficient 21875 HIH] - | - | -|-1-1-+ -l -l - IMIM] -
CLO-3: |Use mass transfer principles to solve simple diffusion problems 218 |70 H|IH]| - R - MM -
CLO-4: |Calculate drying time for different types of dryer 218070 HIH|H]| - - - -l -l - IMIM]| -
CLO-5: |Differentiate the various types of distillation and the basics of extraction 218075 HIH| -] -|-]-1-]1-1-1-1-]1-IM]-]-
CLO-6 : |Explain the basic principles of heat and mass transfer processes, and its applications 218075 HIHIM]-|-]-|-1-]1-1l-]1-1-IMM]-
9 9 9 9

SLO-1 Introduction to various modes of heat Concept of heat transfer byl convection. Introduction to Mass Transfer operations Introduction, Importance of drying in Introduction to Distillation, principle
S-1 transfer Natural and forced convection processes
SLO-2 |Concept of rate of heat transfer, heat flux. | Newton’s law of cooling Diffusion, Types, Ficks | law of Diffusion. | principles of drying, wet Basis, dry basis _ |Raoult’s law
Application of dimensional Steady - state molecular diffusion in fuids Free moisture, equilibrium moisture, bound
SLO-1 | Concept of resistance to heat transfer . ) at rest and in laminar flow: molecular T ’ relative volatility
analysis for natural convection e and unbound moisture
S-2 diffusion in gases.
SLO-2 | Fourier's law of heat conduction Significance of dimensionless numbers | Molecular diffusion in gases: steady state Mechanism of drvin Methods of distillation: With reflux and
used in natural convection diffusion of A through non-diffusing B ying without reflux condition
Application of dimensional
SLO-1 | Thermal conductivity analysis for forced convection Problems solving using molecular diffusion |Constant and falling rate period Types of distillation
S-3
SL0-2 Steady state heat conduction through a S/gnlﬂcance of d/menS{onIess numbers Ggs phage equtmolar counter dlffu.'smn. Rate of drying curve, critical moisture Mechanism of batch distillation
plane wall used in forced convection Diffusion in Multicomponent gas mixtures | content
SLO-1 | Tutorial Emplrlcgl correlations for natural P(oblgms solving using equimolar counter Cal'culatlon of dry‘/ng time under coqstant Rayleigh's equation
convection diffusion drying conditions: constant rate period
S-4 . . . . . P Calculation of drying time under constant
SL0-2 Steady stqte heat conduction through a Problems solving using empirical Prob/ems solving on d/ffus10n in drying condltions: falling rate period. Total |Mechanism of flash distilation
hollow cylinder correlations multicomponent gas mixtures drying time
SLO-1 |Problems solving on conduction Problems solving using empirical Molegular diffusion in Ilqutd;: stgady state Prqblems squlng using constant rate of Operating line equation for flash distilation
S5 corrglgtlons ' diffusion of A through non-diffusing B drying condmo'n . .
SLO-2 |Problems solving on conduction Emp mc‘?’ correlations for forced Problems solving using molecular diffusion Prqb lems squlng using falling rate of Mechanism of steam distillation
convection drying condition
SLO-1 Steady §tate heat conduction through a Problems solving using empirical Problems solving using molecular diffusion Prqblems squlng using total drying rate of Mechanism of vacuum distillation
S-6 composite plane wall correlations drying condition
SLO-2 |Problems solving on composite plane wall | Problems solving using empirical Liquid phase equimolal counter diffusion | Classification of dryers, solids handling in _|Mechanism of extractive distillation
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correlations dryers
SLO-1 |Problems solving on hollow cylinder Indmdyal and overall heat transfer P(oblgms solving on equimolar counter eql{lpments for batch and continuous Mechanism of azeotropic distillation
s7 coefficient concept diffusion drying processes
Problems solving on concentric hollow . - Problems solving on equimolar counter . . . Comparison between extractive and
SLO-2 . Fouling coefficients i Working principle of tray drier Y
cylinder diffusion azeotropic distillation
SLO-1 522?(% 25;{; d’;f:t conduction through Ziggfioioff,‘i/gg:n indlvidual heat g,ff;icsﬁ\zgemp orafure and pressure on Working principle of rotary drier Mechanism of Continuous distillation
58 Problems solving on coaxial cylinder Problems solving on individual heat Problems solving on effect of temperature . . . . .
SLO-2 transfer cosfficient and pressure on diffusion Working principle of spray drier General principles of extraction
SLO-1 Problems solving on coaxial cylinder fgg%ig; tsolvmg on overall heat ransfer Introduction to Mass transfer coefficients | Working principle of fluidized bed drier Choice of a solvent
$9 Problems solving on coaxial cylinder Problems solving on overall heat transfer Concept of freeze dryin:
SLO-2 9 ¥ coefficient 9 Types of mass transfer coefficients P ving Working principle of mixer-settler
Learnin 1. g;;;zr& OLn Agg(;‘jbe, Julian C. Smith, Peter Harriott, Unit Operations of Chemical Engineering, 7t ed., McGraw Hill 3.Binay K Dutta, Heat Transfer: Principles and Applications, PHI Publishers, Delhi, 2010
9 L . , . , ) 4.Robert E. Treybal, Mass-Transfer Operations, 3 ed., McGraw Hill Education, 2012
Resources | 2. Christie John Geankoplis, Transport Processes and Separation Process Principles (Includes Unit Operations), ) o f f S ; . £ Indi
4t eq., Pearson India, 2015 5.Binay K. Dutta, Principles of Mass transfer and Separation Processes, Prentice- Hall of India, 2007
Learning A nent
, Continuous Learning Assessment (50% weightage ) . .
Bloom's CLA—1 (10%) A2 (15 e i 50)4) CLA— 4 (10%)# Final Examination (50% weightage)
Level of Thinking Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 0% - 30% - 30% 30% - 30% -
Understand
Level 2 Apply 0% - 0% - 0% 0% - 40% -
Analyze
Level 3 (E:‘r’:;‘i:te 20% - 30% - 30% 30% - 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1 Mr. A. Subramaniam, PESCO Beam Environmental Solutions Pvt. Ltd.

1. Dr. Lima Rose Miranda, Anna University email: limamiranda2007@gmail.com

1. Ms. E. Kavitha, SRMIST

2. Mr. S. T. Kalaimani, CPCL, Chennai

2. Dr. T. R. Sundararaman, Rajalakshmi Engineering College,

2. Ms. E. Poonguzhali, SRMIST
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Duration (hour)

9

[
Course | 1ochsaoar | COUrse ENGINEERING THERMODYNAMICS Course s Engineering Sciences
Code Name Category 310 3
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses

Course Offering Department ‘ Chemical Engineering ‘Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): ‘ The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Describe the basic concepts and laws of thermodynamics, as applied to various systems and processes 11213 11213456789 [10/1M[12]13]14]15
CLR-2: |lllustrate the PVT behavior and various equation of state. -
CLR-3: |Explain the second law of thermodynamics and the concept of entropy 2| =| = '::g“ =
CLR-4: |Demonstrate the thermodynamic properties and relations, and thermodynamic diagrams 8 ? § S 5| 8 % £ Q
CLR-5: |Elucidate the applications of thermodynamics concepts. % 2 é £, E|l = 5 o ] i é =3
CLR-6 : |Elucidate the concept of Energy balance and its applications S| 2| 5 gl 2 § % 2153 S| 5| w%| E

£l c| Z 2 £/ 8|8/ 8|3 % s | 8| 5|3

5 3|8 HEIEI IR RN 55122 <|alo

5| © Q| o c @ £l 2| § w!| B B S . \

Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: T| 8| g 5 3| 3| % % 8| £ g = £ Sl alolo o

3| 5|38 flal8l |28l GlH|2]8|al5 288
CLO-1: |Comprehend the basic concepts and laws of thermodynamics as applied for different processes. 119085 H|-|LIH|H|H| M| -|-|-|-|H|-1]-1]-
CLO-2: |Understand the volumetric behavior and calculate the properties using equation of state. 1190 85 HIMIMM|HIH|M|-]|H|-]-lH|-]-1]-
CLO-3: |Comprehend the second law of thermodynamics and the concept of entropy 119085 HIMI M|/ M|H|IH H|H|L|L|H|M|M|L|M
CLO-4: |Derive the thermodynamic properties and relations and interpret the thermodynamic diagrams 2190 85 H|L|L|]L|LM|H|L|]L|L]LIMM|L|M
CLO-5: | Apply the thermodynamic principles to various flow processes and refrigeration. 2190 8 HILIM| LML L|L|L|]L|]LIM|IM|L|M
CLO-6 : | Apply the conservation of energy in various chemical engineering processes. 2190 85 HIL|]L]|]L|LIMH]L]L|JL]LIMIM|L|M

9 9 9 9

) . . . . Fundamental Property relations for a
SLO-1 Basic concept; of Engineering PlVT behavior of pure substances: PT Introduction tq second law of homogeneous fluid of constant Duct flow of compressible fluids.
Thermodynamics. diagram thermodynamics Pt
-1 composition in a closed system
Statements of second Jaw of Fundamental Property relations for a
SLO-2 |Work, heat and energy. Internal energy PV diagram . homogeneous fluid of constant Pipe flow
thermodynamics Pt
composition in a closed system
) . . Ideal gas, equations for process . )
SLO-1 Thermyd}{namlc properties and its calculations ( mechanically reversible Heat Engine, Heat pump Ma?(we’.’s relations and property Nozzles
classification. . estimation.
S-2 process in closed system)
SLO-2 |Process and its characterization (sothermal Process, isobaric process, Carnot's theorem Ma?(we’.’s relations and property Throttling process
isochoric process estimation.
SLO-1 | Equilibrium ?;1;5;13;30 process, and polytropic heat Carmot's cycle gnthalpy and entropy as functions of T and Turbines
S-3 -
SLO-2 |Reversible process Problems solving on PVT behavior Ideal-gas temperature scale gnthalp y and entropy as functions of T and Compression processes: Compressors
SLO-1 |First law of thermodynamics Problems solving on PVT behavior Carnot's equation I;rfgga\l/energy and entropy as functions of Pumps
S-4 . :
SLO-2 |Energy balance for closed systems Introduction to cubic equations of state: | Concept of entropy I;rfgga\l/energy and entropy as functions of Introduction to ejectors
Entropy changes of an ideal gas in a closed Two-phase systems: temperature
SLO-1 |Problem solving on closed systems Vander Waals equation sys teﬁ1 v 9 g dependence of the vapor pressure of Power cycles
liquids
> Entropy changes of an ideal gas in a closed Two-phase systems: temperature
SLO-2 |Problem solving on closed systems Redlich/Kwong equation oy tez ¥ 9 g dependence of the vapor pressure of Rankine cycle.
liquids
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SLO-1 Constant volume processes and Constant Problems solving on equation of state Problems solving on Carnot’s equation Problems solving on fundamental Otto engine
S-6 pressure processes. properties '
SLO-2 |Enthalpy, heat capacity Problems solving on equation of state Problems solving on entropy grrgs(l;trzesssolwng on fundamental Diesel engine
s7 SLO-1 | Problems solving on enthalpy Virial equations of state, Problems solving on entropy Thermodynamic diagrams. Principles of refrigeration
SLO-2 | Problems solving on heat capacity Application of the virial equations Mathematical statement of the second law | Joule Thomson expansion Heat Pump
SLO-1 E;’Oirggsgz’ance for steady-state flow Problems solving using Virial equation Entropy balance for open systems Joule Thomson expansion - applications. | Carnot refrigerator
S-8 -
SLO-2 Enorgy balance for steady-state flow Problems solving using Virial equation Statoment of tﬁe third faw of Liquefaction processes Vapor-compression cycle
processes thermodynamics.
SLO-1 |Problems solving for open system fTheorem of comesponding states, aceniric |Problems solvmg using third law of Linde liquefaction process Absorption refrigeration
s-9 factor Thermodynam!cs . ‘
SLO-2 |Problems solving for open system Problems solving using acentric factor Problems solvmg using third law of Claude liquefaction process Absorption refrigeration
Thermodynamics
k::::ges 1. Smith, J.M., Van Ness, H.C., Abbott, M.M., Introduction to Chemical Engineering Thermodynamics, 7 ed., McGraw Hill 2. Rao.Y.V.C, Chemical Engineering Thermodynamics, University Press (I) Ltd.,1997
Learning A nent
, Continuous Learning Assessment (50% weightage) ) _— o
Lo poms CLA—1 (10%) CLA-2 (15%) CLA-3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 0% - 30% - 30% - 30% - 30% -
Understand
Level 2 Apply 0% - 0% - 0% - 40% - 40% -
Analyze
Level 3 Evaluate 20% - 30% - 30% - 30% - 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr. A. Subramaniam, PESCO Beam Environmental Solutions Pvt. Ltd.

1. Dr. Lima Rose Miranda, Anna University email: limamiranda2007@gmail.com

1. Mr. V. Ganesh, SRMIST

2. Mr. S. T. Kalaimani, CPCL, Chennai

2. Dr. T. R. Sundararaman, Rajalakshmi Engineering College,

2. Dr. S. Sam David, SRMIST
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Course Course Course L . LIT|P]|C
Code 18CSS201J Name ANALOG AND DIGITAL ELECTRONICS Category S Engineering Sciences 310l 24
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department [ Computer Science and Engineering [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Identify the applications of analog electronics 112 112134 6 | 7189|1011 ]12]13][14]15
CLR-2: |Identify the applications of digital logic families _ =
CLR-3: |Design the combinational and sequential logic circuits Tl =l = © S % o
CLR-4: |Implement the combinational and sequential logic circuits L % =1 51 2 S g 8
CLR-5: |Analyze the design of counters and registers Sl gle EH % it S o| & = gl e
CLR-6 : | Utilize the concepts in real time scenarios £l 2| 8§ < _% T | 2 § 2| % § §|=| E
£l & % 22| 8|8/ 8|3 %8 s | 8|5 3
5/ 8|3 Sl El=|a| 2| 2| E S| €2 e | o
b4 b4 @ S c | @ £ 2| 5 w | B 2| © S| % .
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: T| g g 52 % 5| 8|38 2] 8 z £ Sl 2lolo o
81 & & gl 8l &2 3| 6l m| 238 a&l5]|8I 8|8
CLO-1: |Identify the analog and digital components in circuit design 118070 HIH] - - -|-1-1-1-1-1-1-1l-1-1-+
CLO-2: |Analyze the combinational and sequential logic circuits 21875 HIH| -] -|-1-1-1"+- R
CLO-3: |Apply gates and flip-flops in circuit design 2175|170 H| -|H|H]| - -l - - -l - -] -
CLO-4 : |Use simulation package and realize 218580 HIH|H|H|H]|-]|- -l -l -lH|-]-1-
CLO-5: |Apply HDL code and synthesize 2185|75 H| -|H|H|H| -] -]-|-]-1-1-1-1-1]-
CLO-6 : |Build the circuits in bread board and demonstrate and FGPA 318070 -l -JH|H|-|H]|-|-|H|-JH|-]-1]-1]-
Introduction to Analog electronics Logic Families Combinational Logic Circuits Sequential Logic circuits Registers & Counters
Duration (hour) 15 15 15 15 15

Characteristics of BJT (CB, CE and CC . . . P . T . Registers and Types of Registers- Serial In
o1 SLO-1 configurations) and DC biasing Transistor as a Switch Quine-McCluskey minimization technique | Sequential circuits, Latch and Flip-Flops | Serial Out, Serial In - Parallel out
SLO-2 |BJT Uses Characteristics of Digital ICs Combinational Circuits RS Flip-Flops, gezlrtallel In - Serial Out, Paraliolin - Paralle
Characteristics and uses of JFET (CS, ) . ) . )
o2 SLO-1 Common Drain and Common Gate) DL, RTL Multiplexer Gated Flip-Flops Universal Shift Register
SLO-2 |Differences between BJT and JFET DTL,TTL Demultiplexer Edge-triggered RS FLIP-FLOP Applications of Shift Registers
SLO-1 |Transistor Amplifier: CE amplifier ECL Decoder Edge-triggered D FLIP-FLOPs Synchronous Counters
S-3
SLO-2 |Transistor Amplifier: CC ,CB amplifier L Encoder Edge-triggered T FLIP-FLOPs Asynchronous Counters
S | SLO-1 |Lab 1: Design and Implement Half and Full |Lab 4: Design and implement transistor as |Lab 7: Design and implement code Lab 10- HDL implementation of Flio-Flo Lab 13: Implement SISO, SIPO, PISO and
4-5 | SLO-2 |Wave Rectifiers using simulation a switch converters using logic gates simulation ) P P-FI0P 1 pipo shift registers using Flip- flops
Power Amplifiers: Different classes of Characteristics and uses of MOSFET (CS, | 5. , .
o6 SLO-1 Amplifiers and its operation-Class A Common drain and Common gate) Binary adder Edge-triggered JK FLIPFLOPs Changing the Counter Modulus
SLO-2 |Class B, AB and C MOSFET Logic Binary adder as subtractor JK Master-slave FLIP-FLOP Decade Counters
SLO-1 8peratlonal Amplifiers: Ideal v/s practical PMOS.NMOS Cary look ahead adder Ar]alxs:s of Synchro'nous Sequential Presettable counters
s7 p-amp Circuit, State Equation, State table
SLO-2 |Performance Parameters CMOS Logic Decimal adder State Diagram Counter Design as a Synthesis problem
1 |Applications: Peak detector, Comparator, . . Synthesis of sequential circuit using Flip- | Seven segment Display and A Digital
s-8 SLO-1 Inverting, Non-Inverting Amplifiers Propagation delay Magnitude Comparator Flops Clock.
SLO-2 |Problem solving session Problem solving session Problem solving session Problem solving session Problem solving session
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S | SLO-1 | Lab 2: Design and implement Schmitt Lab 5: Design CMOS Inverter, measure  |Lab 8: Design and implement using Lab 11: Design and implement using Lab 14: HDL for Reaisters and Counters
9-10 | SLO-2 |trigger using Op-Amp (simulation) propagation delay for rising & falling edge |simulation the combinational circuits simulation; Synchronous sequential circuits ) g
SLO-1 Effec? pr ositive and Negative Feedback Tristate Logic Read Only Memory Asynchronous sequential circuit D/A Conversion
S-11 Amplifiers,
SLO-2 |Analysis of Practical Feedback Amplifiers | Tristate Logic Applications Arithmetic Logic Unit Transition Table Types of D/A Converters
SLO-1 |Oscillator Operation FPGA Basics Programmable Logic Arrays State table Problem
$-12 -
SLO-2 |Crystal Oscillator Introduction to HDL and logic simulation  |HDL Gate and Data Flow modeling Flow table AD Conversion
SLO-1 (T)yeNleW of UJT, Relaxation Oscillator,555 HDL'\SysterSn prmlwtlvtes,hussr dgf/n&d HDL Behavioral modeling Afral)(tSIs of asynchronous sequential Types of A/D conversion
S13 imer primitives, Stimulus to the design circuits
SLO-2 | Problem solving session Problem solving session Problem solving session Problem solving session Problem solving session
s | SLO-1 Lgb 3: Design and implement using Lab 6: HDL Program to realize delay and |Lab 9: HDL program for combinational Lab 12: HDL program for Sequential Lab 15: Design and Implement an A/D
simulator a rectangular waveform . . L o o
14-15| g 0.2 . . stimulus in simple circuit circuits circuits Converter.
generator (Op-Amp relaxation oscillator)
1. Robert L. Boylestad& Louis Nashelsky, Electronic Devices & Circuit Theory, 11th ed., Pearson, 2013 4. Douglas A, G.K. Kharate, Digital Electronics, Oxford university Press,2012
Learning 2. Anil K Maini, Varsha Agarwal: Electronic Devices and Circuits, Wiley, 2012 5. M. Morris R. Mano, Michael D. Ciletti, Digital Design: With an Introduction to the Verilog HDL, VHDL, and
Resources | 3. Paul Tuinenga, SPICE: A Guide to Circuit Simulation and Analysis Using PSpice, 3rd ed., Prentice-Hall, SystemVerilog, 6! ed., Pearson, 2018
1995, 6. A.P. Malvino, Electronic Principles, 7th Edition, Tata Mcgraw Hill Publications, 2013
Learning A nent
, Continuous Learning Assessment (50% weightage) ) _— o
Lo poms CLA—1 (10%) CLA-2 (15%) CLA-3 (15%) CLA= 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Understand
Level 2 Apply 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Analyze
Level 3 (E:‘r’:;‘i:te 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Dr. Devi Jayaraman , Virtusa, devij@virtusa.com

1. Dr. J. Dhalia Sweetlin, Anna University, jdsweetlin@mitindia.edu

1. Dr. Annapurani Panaiyappan.K, SRMIST

2. Dr. Viswanadhan, Teken BIM Technologies, viswanathan_alladi@yahoo.com

2. Dr. B. Latha, Sairam Engineering College, hod.cse@sairam. edu.in

2. Dr. D. Anitha, SRMIST

3. Ms. Kayalvizhi J, SRMIST
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Course Course Course P ; L T/ PJC
Code 18CSS202J Name COMPUTER COMMUNICATIONS Category S Engineering Sciences 210l 213
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department [ Computer Science and Engineering [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): ‘ The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Understand the basic services and concepts related to Interetwork 112 112134 6 | 7189|1011 ]12]13][14]15
CLR-2: |Understand the layered network architecture =
CLR-3: |Acquire knowledge in IP addressing Tl =l = Jg % o
CLR-4: |Exploring the services and techniques in physical layer I % §’ 51 2 5 g 8
CLR-5: |Understand the functions of Data Link layer Sl gle % “ % it S o| & = gl e
CLR-6: |Implement and analyze the different Routing Protocols £l 2| 8§ S _% e 23 2| S| 58| «| E
HEHEHEEHEEHE R HE
5 8|3 35|24l =& £ el3 Bl o]
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: g g g §, 58|52 § S é Z|E| S 2 2l glg
S &8 flal8l |28l G|l @B 2]8|al5 | 2[827
CLO-1: |Apply the knowledge of communication 218 |70 Hl -1 -1 -1-1-1-01-1-1-01-1-1l-1-1-
CLO-2: |Identify and design the network topologies 318 |75 Hl-1H|-|-|-]-1]- RN IR
CLO-3: |Design the network using addressing schemes 317570 H|H]| - - -l -l -] - M-
CLO-4: |Identify and correct the errors in transmission 1185]80 HIH| -] - - - o B N R B
CLO-5: |Identify the guided and unguided transmission media 11875 Hl - | -1H|-]-1-]1-1-1-1-1-1-1-1-
CLO-6 : |Design and implement the various Routing Protocols 318070 HIHIHIH|H|-|-|-|-]-|-|-|IM]-|M
Duration (hour) 12 12 12 12 12
SLO-1 f:g;gzg:f Computer Nefworks, Nefwork IPv4 Addressing, Address space Line coding: Unipolar scheme Framing, Flow Control Mechanisms Forward Techniques, Forwarding Process
§- Data Transmission Modes, Network Dotted Decimal Notation. Classful . Sender side Stop and Wait Protocol, .
SLO-2 ) . Polar schemes, Bipolar schemes ) ) . Routing Table
topologies Addressing Receiver side Stop and Wait Protocol
SLO-1 |Circuit Switching and Packet Switching Subnet Mask I:g/lijnh_ctjwe shift keying, Frequency shift Goback N ARQ, Selective Reject ARQ g{t)rjt(;;)gam Routing and Interdomain
S-2 p p -
SLO-2 |Protocols and standards Subnetting gglatzel\;gﬁll;?g Zg’ Pulse code Modulation, CRC, Checksum Static Routing and Dynamic Routing
S | SLO-1 . . Lab 4: Router Configuration (Creating . . - ) Lab 13: Examining Network Address
3.4 [SLO2 Lab 1: IP Addressing Passwords, Configuring Interfaces) Lab 7: RIP v1 Lab 10: EIGRP Authentication and Timers Translation (NAT)
SLO-1 'ﬁ;}; Z/r';;]lg;/(:roz [: (/)/‘glil;a[;/lér;ctlons of Special Addresses Multiplexing: FDM Types of Errors Distance Vector Routing, Problem Solving
S-5 *
SLO-2 |Functions of Network layer, Transport layer | Special Addresses Multiplexing: FDM Types of Errors Link state Routing
SLO-1 Functlong of‘Sessmn, Presentation layer Classless Addressing TDM Forward Error correction Problem solving
S-6 and Application layer
SLO-2 | TCP/IP protocol suite , Link layer protocols | Problem Solving WDM CSMA, CSMA/CD Path vector Routing
7?8 2t8; Lab 2: Subnetting (VLSM) Lab 5: Basic Switch Configuration: Vian ~ |Lab 8: RIP v2 ’Lnatsrgc:eSmgle-Area OSPF: Link Costs and Lab 14: BGP Configuration
SLO-1 | Network layer protocols Private Address, NAT, Supernetting Gy ided Medla: Twisted Pair, Coaxial Cable Hamming Distance RIP v1,RIP v2
-9 Fiber optic cable
SLO-2 | Transport layer protocols Hub, Repeaters, Switch Unguided media: Radio waves Correction Vs Detection OSPF
S-10 | SLO-1 |Serial and Parallel Transmissions Bridge Microwaves HDLC EIGRP
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SLO-2

Addressing

Structure of Router

Infrared

PPP

BGP

S | SLO-1

11-12| SLO-2

Lab 3: LAN Configuration using straight
through and cross over cables

Lab 6: Static and Default Routing

Lab 9: EIGRP Configuration, Bandwidth,
and Adjacencies

Lab 12: Multi-Area OSPF with Stub Areas
and Authentication

Lab 15: Configuring Static and Default
Routes

Learning | 1.
Resources | 2.

Behrouz A. Forouzan, “Data Communications and Networking” 5th ed., 2010
Bhushan Trivedi," Data Communication and Networks" 2016

3. William Stallings, Data and Computer Communications, 9 ed., 2010
4. Todd Lammle, CCNA Study Guide, 7t ed. 2011

Learning A nent
, Continuous Learning Assessment (50% weightage) ) _— o
Lo poms CLA—1 (10%) CLA-2 (15%) CLA-3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice

Level 1 Ssg‘;'sqgﬁg 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Level 2 ﬁﬁz:zze 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 (E:‘r’:;‘i:te 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%

Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Dr. Viswanadhan, Teken BIM Technologies, viswanathan_alladi@yahoo.com

1. Dr. J. Dhalia Sweetlin, Anna University, jdsweetlin@mitindia.edu

1. Mrs. T. Manoranjtham , SRMIST

2. Dr. Devi Jayaraman , Virtusa, devij@virtusa.com

2. Dr. B. Latha, Sairam Engineering College, hod.cse@sairam. edu.in

2. Mr. J. Godwin Ponsam, SRMIST

Dr. J.S. Femilda Josephin, SRMIST
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Course Course Course L ) LIT|P|C
Code 18ECS201T Name CONTROL SYSTEMS Category S Engineering Sciences 310l 03
Pre-requisite Nil Co-requisite 18ECC104T Progressive Nil
Courses Courses Courses
Course Offering Department ‘Electronics and Communication Engineering ‘Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): ‘ The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Learn about mathematical modeling techniques of mechanical and electrical systems 112713 1123456789 [10]11/12]13]14]15
CLR-2: |Impart knowledge about the transient and steady state error and analysis - e | s
CLR-3: |Identify and analyze stability of a system in_time domain using root locus technique £l =l = '::g“ = 5 3
CLR-4: |Know about different frequency domain analytical techniques 38 ? § i £ 8 % £ Q |2
CLR-5: |Acquire the knowledge of a controller for specific applications 2] g s 2 El x| g g = S| o|E |2 |
: o | 2| E 3|l 2| &l | | &2 & £ sl £lg |5 Q
CLR-6 : |Impart knowledge on controller tuning methods £ 2| & S| 2|e| 2 3| 2| § S| | £|8 3|2
£ &| % o 21 &38| 3|3 & 213 8|€ge, E
AR I I EIF R E R I E R IR
S| 5| 5 e s|s|2| 5|5 6| g/ 2| |l 8|12
Course Learning Outcomes (CLO): |At the end of this course, learers will be able to: T| 2| g 55 % 5| 8|8 2] 8 z £ 2 % sS85 8 o
S| 8| & SGlalsl g3 §|l@m| 2|8 a52282% 2
CLO-1: |Determine Transfer function of a system by mathematical modeling, block diagram reduction and signal flow graphs 1,280 80 HIHIH|H| -] -|-]1-]-]-]l-]|H|H|-]H
CLO-2 : |Identify the standard test inputs, time domain specifications and calculate steady state error 1,285/ 80 HIH|H|H|H|-|-]|- -|H|H|-|H
CLO-3: |Plot a root locus curve and analyze the system stability using Routh array 23190 8 HIH|H|H|H -l - - HIH|-|H
CLO-4: |Analyze the frequency domain specifications from bode and polar plots 23190 8 HIHIH|IHIH]|-|-]-]-]-]l-]|H|H|-]H
CLO-5: |Design a closed loop control system for specific application 1,23/ 80 | 80 HIHIH|IHIH]|-|-]-]-]-]l-]|H|H|H|H
CLO-6 : |Identification of controller parameters and tuning 123 85| 85
Duration
(hour) 9 9 9 9 9
SLO-1 | Open and closed loop control system Standard test signals and their expression | Poles and zeros of a system Frequency domain analysis Controllers-Significance and Need
S-1
SLO-2 |Feedback and Feed forward control systems Type number and order of a system Pole zero plot and concept of s plane | Frequency domain specifications Stability of closed loop systems
SLO-1 Transfer function of a system and basis of Laplace | Transfer functlon‘ of First order system for | Proper, Strictly Proper and Improper Frequgnpy domain plots, minimum and SISO and MIMO control systems
s-2 transforms Step and ramp signal systems non minimum phase systems
SLO-2 |Need for mathematical modeling Transfer function of ,.:’rSt. order system Characteristic equation Correlation betwgen time and Types of controllers-ON-OFF,P,1,D
Impulse and parabolic signal frequency domain
General transfer function of second order | Concept of stability from pole zero Bode plot approach and stabilit .
SLO-1 | Representation of mechanical translational system locatioz yiomp analys‘;s PP / Composite Controller-P1,PD and PID
S-3 systems using differential equation and
SLO-2 determination of transfer function Ident/ﬁpat(on of damplng factor and Negd for Stablllfy analysis and Rules for sketching bode plot Controller parameters and tuning
classification based on it available techniques methods
Step response of critically damped second | Necessary and sufficient Condition for
SLO-1 ) ) ) o ) P
Representation of mechanical rotational systems | order system stability . Design Specification, controller
S-4 o ) St . Bode plot of typical systems : )
SL0-2 and determination of transfer function Step response of under damped second Significance of Routh Hurwitz configurations- ON-OFF controller
) order system Technique
SLO-1 Conversions of Mechanical system to Electrical Step response of over damped second Computation of Routh array
system order system ) Design Specification, controller
§5 St f und: d d ord Bode plot of typical systems configurations-PID controller
SLO-2 |f-V and f- electrical analogies syzfe;ssp 0f1Se O UNaampea secona oraer | gy iy array of stable systems
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Time domain specifications and their .
SLO-1 o Routh array of Unstable systems Polar plot and significance i
S-6 Block diagram reduction rules and methodology significance y v P J zf)?gn of speed control system for DC
SLO-2 Numerical solution Routh array of Unstable systems Nyquist stability criterion
SLO-1 ) . . . Transient and steady state error analysis ~ |Root locus technique . Design of control system for Twin Rotor
s7 Z\?nggzn of transfer function using block diagram Sketching of polar plot on polar graphs Multi input Mult output System(TRMS)
SLO-2 Static and dynamic Error coefficients Rules for sketching root locus with one degree of freedom
SLO-1 Signal flow graphs and evaluation of transfer Static error constants and evaluation of
S-8 functi Root locus plot of typical systems Polar plot of typical systems Case study 1
SLO2 unction steady state error
SLo-1 Dynamic error constants and evaluation of
S-9 Block diagram to signal flow conversion y Root locus plot of typical systems Polar plot of typical systems Case study 2
SLO-2 steady state error
Learning 1. Nagrath.J and Gopal.M,, “Control System Engineering”, 5t Edition, New Age, 2007 3. Gopal.M, “Control System Principles and Design”, 2"d Edition, TMH, 2002
Resources 2. Benjamin C Kuo, “Automatic Control System”, 9t edition, John Wiley & Sons, 2010 4. Sivanandam and Deepa, “Control system Engineering using MATLAB”, 2" edition, Vikas publishers, 2007
Learning A nent
, Continuous Learning Assessment (50% weightage) ) _— o
Lovetome CLA—1 (10%) CLA-2 (15%) CLA-3 (15%) CLA= 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 0% - 30% - 30% - 30% - 30% -
Understand
Level 2 Apply 0% - 0% - 0% - 40% - 40% -
Analyze
Level 3 Evaluate 20% - 30% - 30% - 30% - 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.anii@gmail.com

1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu

Dr. T. Deepa, SRMIST

2. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan.v@jci.com

2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in

Mrs. R. Bakhya Lakshmi, SRMIST
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Course Course Course L . LIT]P
Code 18MES201T Name ENGINEERING MECHANICS Category S Engineering Sciences 31104
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department [ Mechanical Engineering [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): ‘ The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Construct mathematical models, formulate and solve static equilibrium problems in engineering and its applications 112 112134 6 | 7189|1011 12]13][14]15
CLR-2: |Utilize theory of dry friction in Mechanical Engineering applications =
CLR-3: |Utilize the concept of centroid and moment of inertia in engineering problems and its applications Tl =l = S % o
CLR-4: |Solve problems on kinematics and kinetics of particles sl Tl T i 51 2 5 g 8
CLR-5: |Solve problems on kinematics and kinetics of rigid bodies % g g % @ % ”C‘, S| 3 = gl 2
CLR-6: | Apply static and dynamic equilibrium of particles and rigid bodies £/ 2| 8§ gl 2|c| 23| 2| = S| 58| =| &
£ &= 2 £/ 8/8/38|3|% = | 5| 5|3
18| 3 SlE|=a|2|2|E HE I N
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: 3| 2|8 k=3 % 2| & % g £ ;3 g £ ii % ol ol o
S| & & Slalasl gl 3| & @m| 2] 3|a|5|2 828
CLO-1: |Solve statically determinate equilibrium problems in the field of Engineering 21875 HIHIMIM|{M|L | L|L|L]L]L|L]L]L|L
CLO-2: | Solve problems related to dry friction and analyze machines that are functioning based on the theory of friction 218575 HIHIMIM|{M|L | L|L|L|L]L]L]L|L]L
CLO-3: |Determine centroid and moment of inertia for composite objects 2,18 |75 HIHIMIM|{M|L | L|L|L|L]L|L]L]L|L
CLO-4: |Analyze kinematics of particles with rectilinear, curvilinear motions, solve dynamic equilibrium problems in particles 218075 HIHIM M| M| L|L]L]L|L]L]L]L]L]L
CLO-5: |Analyze kinematics of rigid bodies with translation, rotation, general plane motion, solve dynamic equilibrium in rigid bodies | 2 | 80 | 75 HIHIM M| M| L|L]L]L|L]L]L]L]L]L
CLO-6 : | Solve static and dynamic equilibrium of particle and rigid body problems 2175170 HIHIMIMIM|L ] L]L]L]L]L]L]L]L]|L
Duration (hour) 12 12 12 12 12
SLO-1 Introduction to Mechanics, classification of |Friction and its types, Laws of Friction, Centre of Gravity and Centroids of lines, | Rectilinear motion, with non-uniform Kinematics of rigid bodies: Translation and
mechanics coefficient of friction areas velocity and acceleration motion rotation of rigid bodies,
S-1 . - A . . . . Fixed axis rotation - determination of
SL0-2 Fundamgntal concepts and principles of Apg{e of Friction, Angle of repose, limiting Centre of Gravity and Centroids of volumes Unlfprm velocity and uniform acceleration angular displacement, velocity and
engineering mechanics friction motion acceleration
Concurrent forces in a plane, Coplanar Equilibrium of a block resting on a rough | Determination of centroid of line by Curvilinear motion, Normal, tangential, .
SLO-1 P ; . . General plane motion
forces inclined plane integration radial
$2 Vector approach on addition, subtraction of Range of force required to maintain
SLO-2 forces op ! equilibrium of block on rough inclined Determination of area by integration transverse components of acceleration  |Relative motion method
plane
SLO-1 |Resolution of forces Example problems on dry friction Centroid of composite lines Projectile motion, terminology Velog/ty anal)(s:s of rigid bodies using
s3 ' . ‘ : relatl\{e veIoc:ty' methp(j . .
SL0-2 Resultant of several concurrent forces in Applications of friction in wedges Centroid of composite areas Der!vat!on of equation of trajectory of a Velog/ty anal)(s:s of rigid bodies using
plane (vector approach) projectile relative velocity method
SLO-1 | Tutorial on resultant of several concurrent . - Tutorial on centroid of composite line and . — . Tutorials on velocity analysis of general
S-4 Tutorial on dry and wedge friction Tutorial on Projectile motion . . . .
SLO-2 |forces area plane motion using relative velocity method
SLO-1 Equtl/bqum of Pamcle,l !:ree body diagram, Application of friction in Ladder Determ/patlon of centroid of volume by Relative motion Accgleratlon anaIySIs of rigid bodies using
S5 Forces in planes, Lami’s theorem integration relative acceleration method
Problems on equilibrium of particle in Determination of centroid of volume by . ) Acceleration analysis of rigid bodies using
SLO-2 Example problems ; . constrained motion . ’
planes integration relative acceleration method
SLO-1 Forces in space: resultant of concurrent | Application of friction in flat and V-belts, | Determination of centroid of composite Newton's second law of motion, Instantaneous center of rotation in plane
forces in space Ratio of belt tensions volume D’Alembert’s principle motion
S-6 Problems on equilibrium of particle in Application of friction in V-belts, Ratio of
SLO-2 space q P belt tensions Theorems of Pappus & Guldinus Problems using Newton’s second law examples
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SLO-1 Statics .Of r/g/d body, Principle of Application of fiction in screw jack Detlerm/nat'lon of moment of inertia of area Principle of work and energy Velocity analysis of rigid bodies using
S.7 transmissibility by integration Instantaneous center method
SLO-2 Moment of a force, Varignon's Theorem | Terminology in screws, self-locking of Determination of moment of inertia of area |conservative forces, law of conservation of |Velocity analysis of rigid bodies using
and its applications screw jack by integration energy Instantaneous center method
SLO-1 | Tutorials on Moment of force and couple . - Tutorial on area moment of Inertia of . - Tutorial on Velocity analysis of rigid bodies
S-8 Tutorial on Screw and belt friction . . Tutorial on principle of work energy . .
SLO-2 |system composite section using Instantaneous center of rotation
SLO-1 feduchon of system of forces into single Effort, Mechanical advantage of a scrow Radius of gyration Principle of impulse and momentum kinetics of rigid bodies, Angular momentum
-9 orce al7d couple system ' ' Jjack
SLO-2 gfggcat;?ciz‘;};:tz; ;:9 );rf,orces into single efficiency of a screw jack Parallel and perpendicular axis theorems | problems on Impulsive motion Newton'’s second law
SLO-1 |Resultant of non-concurrent forces in plane | Problems on simple screw jack zz;’gag:;;;f Mass moment of inertia of Problems on impulse Problems using Newton’s second law
S-10 P .
SLO-2 | Types of supports and reactions Problems on simple screw jack E;g]‘:f;’ron of Mass moment of inertia of Problems on momentum principle Problems using Newton’s second law
SLO-1 Egutl/br{um of rigid bodies in two Problems on differential screw jack Derivation of Mass moment of inertia of Impact of elastic bodies, direct central KII'ISI{CS of rigid bodies using work energy
st dmensions ________ core_ - pringle_______
SL0-2 Egutl/br{um of rigid bodies in two Problems on differential screw jack Derivation of Mass moment of inertia of obligue central impact of elastic bodies K/pet{cs of rigid bodies using work energy
dimensions sphere principle
SLO-1 . g Tutorial on simple and differential screw | Tutorial on determination of mass moment | Tutorial on oblique central impact of elastic | Tutorial on rigid bodlies using work- energy
S-12 Tutorial on Equilibrium of a two-force body | . o ) ) } L
SLO-2 jack of inertia of composite bodies bodies principle
1. Ferdinand.P. Beer. E, Russell Johnston Jr., David Mazurek, Philip J Cornwell, Vector Mechanics for 3. Russel C Hibler, Engineering Mechanics: Statics, Dynamics, Pearson, 14t ed., 2015
Learning Engineers: Statics and Dynamics, McGraw - Hill, 10 ed., 2013 4. Shames.l.H, Krishna MohanaRao.G, Engineering Mechanics (Statics and Dynamics), Dorling Kindersley
Resources | 2. Meriam J.L and Kraige L.G., Engineering Mechanics, Volume | - statics, Volume Il - dynamics, John (Indlia) Pvt. Ltd. (Pearson Education), 2006
Wiley & Sons, 7t ed., 2012 5. Timoshenko, Young, Engineering Mechanics, Tata Mc-Graw Hill, 5t ed., 2013
Learning A nent
, Continuous Learning Assessment (50% weightage) ) _— o
Lo ooms CLA=1 (10%) CLA-2 (15%) CLA-3 (15%) CLA= 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Ssg‘;'sqgﬁg 0% - 30% - 30% - 30% - 30% -
Level 2 ﬁﬁg:zze 0% . 0% - 0% - 0% - 40% -
Level 3 (E:‘r’:;‘i:te 20% - 30% - 30% - 30% - 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Dr. R. Kalimuthu, ISRO, Mahendragiri, r_kalimuthu@vssc.gov.in, rkpearls@yahoo.com

1.Dr. Shankar Krishnapillai, IIT Madras, skris@jitm.ac.in

1. Dr P. Nandakumar, SRMIST

2. Dr. A. Velayutham, DRDO, Avadi, velayudham.a@cvrde.drdo.in

2.Dr. K. Jayabal, IlITDM, Kancheepuram, jayabal@jiitdm.ac.in

2. Dr. S. H. Venkatasubramanian, SRMIST

SRM Institute of Science & Technology — Academic Curricula (2018 Regulations) - Control Copy

40




LT
Course | onpsooT | Gourse THERMODYNAMICS AND HEAT TRANSFER Course s Engineering Sciences
Code Name Category 310 3
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department [ Mechatronics Engineering [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Utilize the thermodynamic processes with the help of P-V and T-S diagram 11213 112134 6 | 7189|1011 ]12]13][14]15
CLR-2: |Utilize second law of thermodynamics and the performance of Heat pump, engine and refrigeration system =
CLR-3: |Utilize the properties of air and the working principle of different air conditioning and refrigeration system Tl = = o S % o
CLR-4: | Solve the basic calculations involving conduction and convection in Mechatronics system s % =1 51 2 5 g 8
CLR-5: |Identify applications of heat transfer in mechatronics systems, study heat requirements of gas turbines and IC engines. Sl gle EHI % it S o| & = gl e
CLR-6: | Utilize fundamentals of thermodynamics and its application in Mechatronics system £/ 2| 8§ < _% e 2 3 2| = S| 58| «| E
£l & % 22| 8|8/ 8|3 %8 s | 8|5 3
5/ 8|3 Sl El=|a| 2| 2| E S| €2 e o
S| 8 8| g| | @| E| 2| §| »o| 3| 8l B3| 8] Y
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: T| g 8 52 % 5| 8|38 2] 8 z £ Sl 2lololo
S| & & Slalsl gl 3| &l @m|2]3|a|5|2 88
CLO-1: |Identify and describe the energy exchange processes in engineering systems. 217570 HIHIM M| L]|L|L]L]L|L]LIHIMI MM
CLO-2: |Understand the second law of thermodynamics and its application to a wide range of systems 217570 HIHIM M| L]|L|L]L]L|JL]LIHIMI MM
CLO-3: |Extrapolate the psychrometric properties and performance of refrigeration and air conditioning systems 217570 HIHIM M| L]|L|L]L]|]L|L]LIHIMI MM
CLO-4 : |Extrapolate the different modes of heat transfer like conduction, convection and radiation. 2175|170 HIHIM|H|M|M|L|L|L|L|L|H|IM|M M
CLO-5: |Analyze the heat transfer in refrigeration and air-conditioning systems, internal combustion engine and heat exchangers. 317570 HIHIM|HIMM|{M|L|L|L|]LIHIMIM|M
CLO-6 : |Understand the basic laws of thermodynamics and its applications in different engineering systems 3175170 HIHIH M| L]L|JL]L]L|JL]LIHIMI MM
Duration (hour) 12 12 12 12 12
SLO-1 |Introduction to thermodynamics Second law of thermodynamics Introduction to psychrometric properties Introduction to heat transfer Z}trrsggggzysto IC engine and engine
S-1 - - - p p ——
SLO-2 | Statistical and classical approach. Kelvin Planck statement, Clausius Dry air, moist air, dry bulb temperature. Modes qf heat transfef. Conduction, Working prlnct'ple of two and four stroke of
statement convection and radiation Sl and Cl engine
SLO-1 Thermodynamic system, properties, Reversible and irreversible processes Wet buib temp eratyf © de”./ P oint Fourier law of conduction Modes of Heat transfer in IC engine
s-2 processes andlcycle‘?.‘ . . temperature, specific humidity ‘ .
SLO-2 Thermody namic equtllbnum. Mechanlcal, Second law aspects of heat engine Calculations of vapor mixtures Genergl heat coqduct/on equation in Heat transfer and Engine energy balance
chemical and thermal equilibrium. Cartesian co-ordinates.
SLO-1 Quasi-static process, Work and heat Performance of heat engine Introduction to Psychrometric chart Heat s“’fe" in th? element, heat ) Problems on heat transfer in IC engine
transfer Conduction with internal heat generation
$3 Plane wall and cylinder with uniform heat | Principle of Heat flux measurement in IC
SLO-2 |Problems on Work and heat transfer Second law aspects of refrigerator Psychrometric processes. ) ¥ cip
generation engine
, . . . Introduction to turbine, Classifications of
o4 SLO-1 |zeroth law of thermodynamics CoP of refrigerator Sensible heating process Heat Conduction through plane wall turbines
SLO-2 |First law of thermodynamics. Second law aspects of heat pump Sensible cooling process Heat Conduction through composite wall ?Zfl:ffe demerits and ifs applications of gas
SLO-1 First law of thermodynamics applied to CoP of heat pump Humidification and dehumidification Heat Conduction through hollow Cylinder Evaluathn of Thermody namics model in
S5 closed systems pneumatic cylinder
. Problems on combination of heat engine, . L Heat Conduction through composite Analysis of heat transfer between the air
SLO-2 |Isobaric process ) Cooling and dehumidification . .
heat pump and refrigerator cylinder and the cylinder wall
SLO-1 |Isochoric process Clausius inequality Adiabatic mixing Heat Conduction through hollow Sphere Conq iction heat t'ransfer in Electronios
S-6 ' ' . ' ' equtpmefit heat sink . .
SL0-2 |Isothermal process concept of entropy Solving problems by using psychrometric | Heat Conduction through composite Conyect/on heat t'ransfer in electronics
chart Sphere equipment heat sink
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SLO-1 |Isentropic process Entropy changes in different Solving problems on sensible heating Introduction about convection Introduction to heat exchanger and its
s7 thermodynamics processes process . . _ : types
SLO-2 |Polytropic process Entropy changes in isobaric process Solving problems on sensible cooling Charactgnstlcs paramefors in fro0 Heat transfer analysis in heat exchangers
process convection
First law of thermodynamics applied to . . Solving problems on adiabatic mixing Empirical correlations for free convection | Analysis of heat transfer in refrigeration
SLO-1 Entropy changes in Isochoric process ; . . .
open systems Elements of refrigeration systems. with horizontal plate
3 Steady flow energy equation for boiler, Empirical correlations for free convection | Analysis of heat transfer in Air conditioning
SLO-2 . ! Entropy changes in Isothermal process | Coefficient of performance . . ;
turbine and heat exchanger with horizontal Cylinder system
SLO-1 |Steady flow energy equation for turbine. Problems on Entropy changes in different Air-conditioning systems Forced convection with laminar flow over a |Heat transfer problems on refrigeration
s-9 thermodynamics processes . flat plate - system . -
SLO-2 |Limitations of first law of thermodynamics Problgms on Entropy changes in Open and closed system. Forced convection with Turbulent flow over |Heat transfer problems on Air conditioning
combined processes a flat plate system
SLO-1 |Introduction to thermodynamics Second law of thermodynamics Introduction to psychrometric properties Introduction to heat transfer Z}trrsggggzysto IC engine and engine
810 o . Kelvin Planck statement, Clausius . L Modes of heat transfer: Conduction, Working principle of two and four stroke of
SLO-2 | Statistical and classical approach. Dry air, moist air, dry bulb temperature. . o ;
statement convection and radiation. Sl and Cl engine
SLO-1 Thermodynamic system, properties, Reversible and irreversible processes Wet buib temp eratyf © de”./ P oint Fourier law of conduction Modes of Heat transfer in IC engine
S-11 processes andlcycle‘?.‘ ' . temperature, specific humidity. ‘ .
SLO-2 Thermody namic equtllbnum. Mechanlcal, Second law aspects of heat engine Calculations of vapor mixtures Genergl heat coqduct/on equation in Heat transfer and Engine energy balance
chemical and thermal equilibrium. Cartesian co-ordinates.
SLO-1 Quasi-static process, Work and heat Performance of heat engine Introduction to Psychrometric chart Heat s“’fe" in th? element, heat ) Problems on heat transfer in IC engine
transfer Conduction with internal heat generation
§12 Plane wall and cylinder with uniform heat | Principle of Heat flux measurement in IC
SLO-2 |Problems on Work and heat transfer Second law aspects of refrigerator Psychrometric processes ) )
generation engine
Learnin 1. Rajput. R. K. Engineering Thermodynamics, 4" ed., Laxmi Publications (P) Ltd., 2015 4. Yunus a Cengel Michael a Boles, Thermodynamics, 7t ed., Tata McGraw-Hill, 20115
Resourges 2. Kumar. D. S, Engineering Thermodynamics, 2" ed., S.K. Kataria and Sons, 2013 5. Nag.P.K., Engineering Thermodynamics, 5t ed., Tata McGraw-Hill, 2013
3. Holman.J.P, Heat Transfer (In SI Units), 10t edition, McGraw Hill Education, 2016 6. Mechanics Laboratory Manual.
Learning A nent
, Continuous Learning Assessment (50% weightage) ) _— o
Lo oo CLA—1 (10%) CLA-2 (15%) CLA-3 (15%) CLA= 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 40% - 30% - 30% - 30% - 30% -
Understand
Level 2 Apply 0% - 0% - 0% - 0% - 40% -
Analyze
Level 3 Evaluate 20% - 30% - 30% - 30% - 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1.Mr. S. Senthi Kumar, Grundfos pumps India(p) Ltd, senthel.s@gmail.com

1. Dr.C.Jegadheesan, Associate Professor, Kongu Engineering College, cjegadheesan.auto@kongu.ac.in

1. Mr.M. Thirugnanam, SRMIST

2. Mr.G,Vijayaram, TAFE, vijayaram@tafe.com

2. Dr.M.Baskaran, Associate Professor, KSR College of Technology, baskaranm@ksrct.ac.in

2. Dr.S. Senthil Raja, SRMIST
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Duration (hour)

Course Course Course . . T/ P
Code 18PYS201T Name MATERIALS SCIENCE Category S Engineering Sciences 310lol3
Pre-requisite . Co-requisite . Progressive |, .
Nil Nil il
Courses Courses Courses
Course Offering Department | Physics [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): ‘ The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Understand the structure of crystalline materials. 11213 1123|4567 ][8]9 10111213 |14 15
CLR-2: |Gain knowledge on the basics of material structures, properties and strength of materials
CLR-3: | Gain knowledge on ceramics, polymers, copolymers and non-crystalline materials -
CLR-4: Acquire knowledge on polymer nanocomposites, biomaterials, catalytic materials and corrosion and degradation of = = '::g“ =
™ | materials gl £ 3 =] 8 2 i g
CLR-5: |Introduce the working principle of various characterization techniques Q_'; 2 é 2 ” q%; ﬁ"i S| K] i é =
CLR-6 : |Understand the structure of crystalline materials S| 2| 5 Sl 2ale| & 3|2 % S| 5| %| E
£| &| 2 2 2188/ 8/8|% s 8| 5|3
5 3|8 SlEl=lg|c|2|E 55122 c|lale
5| B 2| 5| || £E| Z| 5| »| 3 5| S \ )
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: T| 8| & 52 % 5| 8|38 £ 2] 2 £ Sl ol olo o
3 5|8 Slal sl gl 3| & @m| 2] 3|a|5|2 88
CLO-1: |Acquire the knowledge on structure of crystalline materials 218085 Hl -1 -1 -1-1-1-01-1-1-01-1-1l-1-1-
CLO-2: |Acquire the ability to identify engineering problems using plastic deformation, fatigue, fracture and creep of materials 2|75|80 H|H R RN
CLO-3: |Understand the basic ideas about ceramics, polymers and non-crystalline solids 28580 H| - B B B B B B B R
CLO-4 : |Appreciate the concepts of reinforced matrix interface, corrosion parameters and uses of various nanocomposites. 21875 HIH]| -] - -l - -l - - -
CLO-5: | Apply the knowledge for structural and spectroscopic characterization of materials 2|75|85 H| -] - R
CLO-6 : | Acquire the knowledge on structure of crystalline materials 21808 Hl -] -1 -1-1-1-01-01-1-1-1-1l-1-1-
9 9 9 9 9

Introduction to materials-crystalline and
amorphous

Imperfections in solids: point defects

Semi-crystalline materials: introduction and
classification

Introduction to composites

Introduction to experimental techniques

Single crystalline and polycrystalline
materials

Equilibrium concentration of vacancies

Structure and configuration of ceramics

Classification of composites

X-Ray Diffraction
(Single Crystal method)

Concept of basis and lattice

Interstitial impurities in solids

Advanced
ceramics-functional properties

Polymer nanocomposites materials

Scanning lon Conductance Microscopy-
principle

Lattice translational vectors

Substitutional impurities in solids

Mechanical behavior of ceramics-flexural
strength

Polymer-matrix composites

Scanning lon Conductance Microscopy-
construction and working

Primitive cell and Bravais lattice

Line defects: edge dislocations

Fabrication and processing of advanced
ceramics

Fiber-reinforced composites

Molecular and spectroscopic analysis-
introduction

Seven types of Bravais lattices

Screw dislocations

Applications of advanced ceramic materials

Metal-matrix composites

FTIR spectroscopy

Symmetry operations in crystals

Surface and volume imperfections

Glass ceramics-introduction

Ceramic-matrix composites

Concept of Raman spectroscopy

Rotational and translational symmetry

Interfacial defects, stacking faults

Glass forming and glass tempering

Carbon—carbon composites

Raman spectroscopy- instrumentation

Indexing of crystal planes

Elastic properties-Hooke’s law

Polymers-classification

Degradation of polymers

XPS spectroscopy-concept

Miller indices -directions and planes

Yield strength

Thermoplastic and thermosetting polymers

Recycling of polymers

XPS spectroscopy- instrumentation

Various planes in cubic structure

Tensile strength

Mechanical behavior of polymers-
macroscopic deformation

Corrosion of metals, forms of corrosion

Introduction to Nuclear Magnetic
Resonance (NMR)

Directions in cubic structure

Ductile and brittle materials

Polymer synthesis-addition and
condensation polymerization

Corrosion prevention

Nuclear Magnetic Resonance (NMR)-
instrumentation

Packing of atoms inside solids- packing
fraction calculation

Stress strain behavior of metals

Concept of copolymers

Biomaterials-introduction

Introduction to Thermal analysis

SLO-1
S

SL0-2

SLO-1
$-2

SL0-2
o | SLOA

SL02
o4 | SLO-

SL02

SLO-1
$5 5102

SLO-1
56

SL0-2

SLO-1
§7

SL0-2

lonic solids-NaCl crystal structure

Stress strain behavior of ceramics and
polymers

Applications of polymers

Classification of biomaterials

Thermo Gravimetric Analyzer-

instrumentation
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s-8 SLO-1 |Hexagonal close packed (HCP) structure | Tensile test, plastic deformation Types of liquid crystals Surface properties of biomaterials Differential Thermal Analyses (DTA)
SLO-2 |Estimation of packing fraction in HCP Concept of necking Construction and working of LCD Mechanical properties of biomaterials Differential Scanning Calorimetry (DSC)
SLO-1 | Diamond structure-APF Fatigue Non-crystalline materials-metallic glass Ig};éfggzsblomater/als —-silica, enzymatic Dynamic light scattering
S-9 — - —
SLO-2 |Cubic Zinc-Sulfide structure Creep behavior gl;;sei;a;g.rsguon—melﬂng and glass transition Applications of biomaterials Particle Size Analysis
Learning | 1. V. Raghavan, Materials Science and Engineering: A First Course, 5" ed., Prentice Hall India, 2004. 3. Kingery, W. D., Bowen H. K., Uhimann, D. R., Introduction to Ceramics, 2" ed., John Wiley & Sons, 1976.
Resources | 2. William D. Callister, Materials Science and Engineering, An Introduction, John Wiley & Sons, 2007 4. Upadhyaya and A. Upadhyaya, Material Science and Engineering, Anshan Publications, 2007
Learning A nent
, Continuous Learning Assessment (50% weightage) ) _— o
Lovetome CLA—1 (10%) CLA-2 (15%) CLA-3 (15%) CLA= 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 40% - 30% - 30% - 30% - 30% -
Understand
Level 2 Apply 0% . 0% - 0% - 0% - 40% -
Analyze
Level 3 Evaluate 20% - 30% - 30% - 30% - 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf.