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INDEX - CRITERION: 1.3.1 

Institution integrates crosscutting issues relevant to Professional  Ethics,  Gender, Human Values, Environment and 

Sustainability into the Curriculum  

 

 
Sl.No Course Regulation Offered Semester Subject Code Subject Name 

1.  B.Tech – Artificial Intelligence  
and Data Science 

R-2021 IV GE3451 Environmental Science and Sustainability 

2.  

B.E – Civil Engineering 

R-2021 IV GE3451 Environmental Science and Sustainability 

3.  

R-2017 

VI CE8005 Air Pollution and Control Engineering 

4.  VII CE8010 Environmental and Social Impact Assessment 

5.  VIII GE8076 Professional Ethics in Engineering 

6.  B.E – Computer Science and  
Engineering 

R-2021 IV GE3451 Environmental Science and Sustainability 

7.  R-2017 VIII GE8076 Professional Ethics in Engineering 

8.  
B.E – Computer Science and  
Engineering (AIML) 

R-2021 IV GE3451 Environmental Science and Sustainability 

Business Systems 
R-2021 IV GE3451 Environmental Science and Sustainability 

10.  
B.E – Electronics and Communication 
Engineering 

R-2021 IV GE3451 Environmental Science and Sustainability 

11.  B.E – Electrical and Electronics 
Engineering 

R-2021 IV GE3451 Environmental Science and Engineering 

12.  R-2017 VIII GE8076 Professional Ethics in Engineering 

13.  B.E – Instrumentation and Control 
Engineering 

R-2021 IV GE3451 Environmental Science and Engineering 

14.  R-2017 VII GE8074 Human Rights 

15.  B.Tech – Information Technology R-2021 IV GE3451 Environmental Science and Engineering 

16.  
B.E – Mechanical Engineering 

R-2021 IV GE3451 Environmental Science and Engineering 

17.  R-2017 VII GE8074 Human Rights 

18.  
Master of Business Administration R-2021 

I BA4111 Indian Ethos (Seminar) 

19.  II BA4211 Business Ethics (Seminar) 

B.Tech – Computer Science and  
9.  

2023 - 2024 



 

75 

 

 

CO 2: Understand the basics of how data flows from one node to another. 

CO 3: Analyze routing algorithms.  

CO 4: Describe protocols for various functions in the network.  

CO 5: Analyze the working of various application layer protocols. 

TOTAL:75 PERIODS 

TEXT BOOKS 

1. James F. Kurose, Keith W. Ross, Computer Networking, A Top-Down Approach Featuring 

the Internet, Eighth Edition, Pearson Education, 2021. 

2. Behrouz A. Forouzan, Data Communications and Networking with TCP/IP Protocol Suite, 

Sixth Edition TMH, 2022 
 

REFERENCES 

1. Larry L. Peterson, Bruce S. Davie, Computer Networks: A Systems Approach, Fifth Edition, 

Morgan  Kaufmann Publishers Inc., 2012.  

2. William Stallings, Data and Computer Communications, Tenth Edition, Pearson Education, 

2013. 

3. Nader F. Mir, Computer and Communication Networks, Second Edition, Prentice Hall, 2014.  

4. Ying-Dar Lin, Ren-Hung Hwang, Fred Baker, “Computer Networks: An Open Source 

Approach”, McGraw Hill, 2012. 

CO’s- PO’s & PSO’s MAPPING 

   

CO’s 

PO’s PSO’s 

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

1 3 1 2 3 - - - - 1 1 3 1 3 2 1 

2 3 2 1 2 2 - - - 2 2 2 1 3 2 3 

3 2 2 3 2 1 - - - 3 3 1 2 1 1 3 

4 1 3 1 3 1 - - - 1 2 1 1 1 3 1 

5 3 3 1 1 2 - - - 2 2 2 2 2 2 2 

AVG 2 2 2 2 2 - - - 2 2 2 1 2 2 2 

1 - low, 2 - medium, 3 - high, ‘-' - no correlation  

 

     

GE3451  ENVIRONMENTAL  SCIENCES  AND  SUSTAINABILITY   L  T  P C 

            2   0  0 2 

 

COURSE OBJECTIVES: 

 To introduce the basic concepts of environment, ecosystems and biodiversity and 

emphasize on the biodiversity of India and its conservation. 

 To impart knowledge on the causes, effects and control or prevention measures of 

environmental pollution and natural disasters. 

 To facilitate the understanding of global and Indian scenario of renewable and 

nonrenewable resources, causes of their degradation and measures to preserve them. 

 To familiarize the concept of sustainable development goals and appreciate the 

interdependence of economic and social aspects of sustainability, recognize and analyze 

climate changes, concept of carbon credit and the challenges of environmental 

management. 

 To inculcate and embrace sustainability practices and develop a broader understanding on 

green materials, energy cycles and analyze the role of sustainable urbanization. 
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UNIT I ENVIRONMENT AND BIODIVERSITY                                                                    6 

Definition, scope and importance of environment – need for public awareness. Eco-system and 

Energy flow– ecological succession. Types of biodiversity: genetic, species and ecosystem 

diversity– values of biodiversity, India as a mega-diversity nation – hot-spots of biodiversity – 

threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts – endangered and 

endemic species of India – conservation of biodiversity: In-situ and ex-situ. 

 

UNIT II ENVIRONMENTAL    POLLUTION    9 

Causes, Effects and Preventive measures of Water, Soil, Air and Noise Pollutions.  

Solid, Hazardous and E-Waste management. Case studies on Occupational Health and Safety 

Management system (OHASMS). Environmental protection, Environmental protection  acts . 

 

UNIT III RENEWABLE  SOURCES  OF  ENERGY                                                            6 

Energy management and conservation, New Energy Sources: Need of new sources. Different 

types new energy sources. Applications of- Hydrogen energy, Ocean energy resources, Tidal 

energy conversion. Concept, origin and power plants of geothermal energy.  
 

UNIT IV SUSTAINABILITY   AND   MANAGEMENT                                                            6 

Development , GDP ,Sustainability- concept, needs and challenges-economic, social and aspects 

of sustainability-from unsustainability to sustainability-millennium development goals, and 

protocols-Sustainable Development Goals-targets, indicators and intervention areas Climate 

change- Global, Regional and local environmental issues and possible solutions-case studies. 

Concept of Carbon Credit, Carbon Footprint. Environmental management in industry-A case study. 
 

UNIT V SUSTAINABILITY   PRACTICES                                                                            6 

Zero waste and R concept, Circular economy, ISO 14000 Series, Material Life cycle assessment, 

Environmental Impact Assessment. Sustainable habitat: Green buildings, Green materials, Energy 

efficiency, Sustainable transports.  Sustainable energy: Non-conventional Sources, Energy Cycles-

carbon cycle, emission and sequestration, Green Engineering: Sustainable urbanization- Socio-

economical and technological change. 

         TOTAL: 30 PERIODS 

COURSE OUTCOMES: 

CO1:To recognize and understand the functions of environment, ecosystems and biodiversity and 

their conservation.  

CO2:To identify the causes, effects of environmental pollution and natural disasters and contribute 

to the preventive measures in the society.  

CO3:To identify and apply the understanding of renewable and non-renewable resources and 

contribute to the sustainable measures to preserve them for future generations. 

CO4:To recognize the different goals of sustainable development and apply them for suitable 

technological advancement and societal development.  

CO5:To demonstrate the knowledge of sustainability practices and identify green materials, energy 

cycles and the role of sustainable urbanization. 

 

TEXT   BOOKS: 

1. Anubha Kaushik and C. P. Kaushik’s “Perspectives in Environmental Studies”, 6th Edition, 

New Age International Publishers ,2018.  

2. Benny Joseph, ‘Environmental Science and Engineering’, Tata McGraw-Hill, New Delhi, 

2016.  
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3. Gilbert M.Masters, ‘Introduction to Environmental Engineering and Science’, 2nd edition, 

Pearson Education,  2004.  

4. Allen, D. T. and Shonnard, D. R., Sustainability Engineering: Concepts, Design and Case 

Studies, Prentice Hall. 

5. Bradley. A.S; Adebayo, A.O., Maria, P. Engineering applications in sustainable design and 

development, Cengage learning. 

6. Environment Impact Assessment Guidelines, Notification of Government of India, 2006. 

7. Mackenthun, K.M., Basic Concepts in Environmental Management, Lewis Publication, 

London, 1998. 

 

 REFERENCES :  

1. R.K. Trivedi, ‘Handbook of Environmental Laws, Rules, Guidelines, Compliances and 

Standards’, Vol. I and II,  Enviro Media. 38 . edition 2010.  

2. Cunningham, W.P. Cooper, T.H. Gorhani, ‘Environmental Encyclopedia’, Jaico Publ., 

House, Mumbai, 2001.  

3. Dharmendra S. Sengar, ‘Environmental law’, Prentice hall of India PVT. LTD, New Delhi, 

2007.  

4. Rajagopalan, R, ‘Environmental Studies-From Crisis to Cure’, Oxford University Press, 

Third Edition, 2015.  

5. Erach  Bharucha “Textbook of Environmental Studies for Undergraduate Courses” Orient  

Blackswan Pvt. Ltd. 2013. 

CO’s-PO’s & PSO’s MAPPING 

CO PO PSO 

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

 1 2 1 - - - 2 3 - - - - 2 - - - 

2 3 2 - - - 3 3 - - - - 2 - - - 

3 3 - 1 - - 2 2 - - - - 2 - - - 

4 3 2 1 1 - 2 2 - - - - 2 - - - 

5 3 2 1 - - 2 2 - - - - 1 - - - 

Avg. 2.8 1.8 1 1 - 2.2 2.4 - - - - 1.8 - - - 

1 - low, 2 - medium, 3 - high, ‘-' - no correlation 

 

 

NCC Credit Course Level 2* 
     

NX3451                 (ARMY WING) NCC Credit Course Level - II         L T  P  C 

                               3  0  0  3 

 

PERSONALITY DEVELOPMENT    9 

PD 3 Group Discussion: Change your mindset, Time Management, Social Skills   6 

PD 5 Public Speaking    3 

 

LEADERSHIP    7 

L 2 Case Studies: APJ Abdul Kalam, Deepa Malik, Maharana Pratap, N Narayan Murty, 

Ratan Tata, Rabindra Nath Tagore, Role of NCC cadets in 1965    7 
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REFERENCES: 
1.  Tamil Nadu Town and Country Planning Act 1971, Government of Tamil Nadu, Chennai 
2.  Goel S.L., Urban Development and Management, Deep and Deep Publications, New Delhi, 

2002 
3.  Thooyavan, K.R., Human Settlements – A Planning Guide to Beginners, M.A Publications, 

Chennai, 2005 
4.  CMDA, Second Master Plan for Chennai, Chennai 2008 

 
 
 
 
CE8005                       AIR POLLUTION AND CONTROL ENGINEERING 
                                                                                                                                                L T P C 
                                                                                                                                                3  0 0 3 
OBJECTIVE:  

 To impart knowledge on the principle and design of control of Indoor/ particulate/ gaseous 
air pollutant and its emerging trends.  

 

UNIT I   INTRODUCTION            7  
Structure and composition of Atmosphere – Definition, Scope and Scales of Air Pollution – 
Sources and classification of air pollutants and their effect on human health, vegetation, animals, 
property, aesthetic value and visibility- Ambient Air Quality and Emission standards –Ambient and 
stack sampling and Analysis of Particulate and Gaseous Pollutants.  
 
UNIT II  METEOROLOGY            6  
Effects of meteorology on Air Pollution - Fundamentals, Atmospheric stability, Inversion, Wind 
profiles and stack plume patterns- Atmospheric Diffusion Theories – Dispersion models, Plume 
rise.  
 
UNIT III  CONTROL OF PARTICULATE CONTAMINANTS                11  
Factors affecting Selection of Control Equipment – Gas Particle Interaction – Working principle, 
Design and performance equations of Gravity Separators, Centrifugal separators Fabric filters, 
Particulate Scrubbers, Electrostatic Precipitators – Operational Considerations.  
 
UNIT IV  CONTROL OF GASEOUS CONTAMINANTS                11  
Factors affecting Selection of Control Equipment – Working principle, Design and performance 
equations of absorption, Adsorption, condensation, Incineration, Bio scrubbers, Bio filters – 
Process control and Monitoring - Operational Considerations.  
 
UNIT V  INDOOR AIR QUALITY MANAGEMENT                 10  
Sources, types and control of indoor air pollutants, sick building syndrome and Building related 
illness- Sources and Effects of Noise Pollution – Measurement – Standards –Control and 
Preventive measures.  

TOTAL: 45 PERIODS  
OUTCOMES:  
The students completing the course will have  

 an understanding of the nature and characteristics of air pollutants, noise pollution and 
basic concepts of air quality management  

 ability to identify, formulate and solve air and noise pollution problems  
 ability to design stacks and particulate air pollution control devices to meet applicable 

standards.  
 Ability to select control equipments. 
 Ability to ensure quality, control and preventive measures.  
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TEXTBOOKS:  
1. Lawrence K. Wang, Norman C. Pareira, Yung Tse Hung, “Air Pollution Control 

Engineering”, Tokyo, springer science + science media LLC,2004.  
2. Noel de Nevers, “Air Pollution Control Engineering”, Waveland press,Inc 2017. 
3. Anjaneyulu. Y, “Air Pollution and Control Technologies‟ , Allied Publishers (P) Ltd., India 

2002.  
 

REFERENCES:  
1. David H.F. Liu, Bela G. Liptak, “Air Pollution”, Lweis Publishers, 2000.  
2. Arthur C. Stern, “Air Pollution (Vol.I – Vol.VIII)”, Academic Press, 2006.  
3. Wayne T.Davis, “Air Pollution Engineering Manual”, John Wiley & Sons, Inc, 2000. 
4. M.N Rao and HVN Rao, “Air Pollution”,Tata Mcgraw Hill Publishing Company limited,2007. 
5. C.S.Rao, “Environmental Pollution Control Engineering”,New Age International(P) Limited 

Publishers,2006. 
 
 
 
 

GE8075                                INTELLECTUAL PROPERTY RIGHTS                                  L  T  P C 
                                                                                                                                              3  0  0  3 
OBJECTIVE: 

 To give an idea about IPR, registration and its enforcement. 
 

UNIT I     INTRODUCTION                                                                                                       9  
Introduction to IPRs, Basic concepts and need for Intellectual Property - Patents, Copyrights, 
Geographical Indications, IPR in India and Abroad – Genesis and Development – the way from 
WTO to WIPO –TRIPS, Nature of Intellectual Property, Industrial Property, technological 
Research, Inventions and Innovations – Important examples of IPR.     
     
UNIT II     REGISTRATION OF IPRs                                                                                      10 
Meaning and practical aspects of registration of Copy Rights, Trademarks, Patents, Geographical 
Indications, Trade Secrets and Industrial Design registration in India and Abroad 
 
UNIT III    AGREEMENTS AND LEGISLATIONS                                                                  10 
International Treaties and Conventions on IPRs, TRIPS Agreement, PCT Agreement, Patent Act 
of India, Patent Amendment Act, Design Act, Trademark Act, Geographical Indication Act. 
 
UNIT IV    DIGITAL PRODUCTS AND LAW                                                                             9 
Digital Innovations and Developments as Knowledge Assets – IP Laws, Cyber Law and Digital 
Content Protection – Unfair Competition – Meaning and Relationship between Unfair Competition 
and IP Laws –  Case Studies. 
 
UNIT V     ENFORCEMENT OF IPRs                                                                                        7 
Infringement of IPRs, Enforcement Measures, Emerging issues – Case Studies. 
 

TOTAL:45 PERIODS 
OUTCOME: 

 Ability to manage Intellectual Property portfolio to enhance the value of the firm. 
TEXTBOOKS: 

1. V. Scople Vinod, Managing Intellectual Property, Prentice Hall of India pvt Ltd, 2012 
2. S. V. Satakar, “Intellectual Property Rights and Copy Rights, Ess Ess Publications, New 

Delhi, 2002 
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OUTCOMES:  
Upon completion of this course, students will be able to 

 Know the requirements of various industries and get an idea about the materials used and 
planning of various industrial components 

 Understand the functional requirements for industrial structures. 
 Design special steel structures like bunkers, silos, crane girders, chimneys and pre-

engineered buildings. 
 Design special RC structures like corbels, silos, bunkers, chimneys, plates and shells. 
 Understand the principles of prefabrication and prestressing 

 
TEXTBOOKS: 

1.  Ramamrutham.S., Design of Reinforced Concrete Structures, Dhanpat Rai Publishing 
Company, 2007.  

2.  Varghese.P.C., Advanced Reinforced Concrete Design, PHI, Eastern Economy Editions, 
Second Edition, 2005. 

3.  Subramanian, N., Design of Steel Structures, Oxford University Press, 2008. 
4.  Ramachandra and Virendra Gehlot, Design of steel structures –Vol. 2, Scientific 

Publishers, 2012. 
REFERENCES: 

1.  Henn W. Buildings for Industry, Vol.I and II, London Hill Books, 1995 
2.  Handbook on Functional Requirements of Industrial buildings, SP32–1986, Bureau of 

Indian Standards, 1990. 
3.  Handbook of Industrial Lighting, Stanley L.Lyons, Butterworths, London.1981 
4.  Koncz, J., Manual of Precast Construction Vol. I and II, Bauverlay GMBH, 1971. 
5.  Handbook on Precast Construction, An Indian Concrete Institute Publication, 2016 

 
 
 
 
 

CE8010                  ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT                  L T P C 
                                                                                                                                                3  0 0 3  
OBJECTIVE:  

 To impart the knowledge and skills to identify, assess and mitigate the environmental and 
social impacts of developmental projects 

 
UNIT I   INTRODUCTION          9  
Impacts of Development on Environment – Rio Principles of Sustainable Development- 
Environmental Impact Assessment (EIA) – Objectives – Historical development – EIA Types – EIA 
in project cycle –EIA Notification and Legal Framework–Stakeholders and their Role in EIA– 
Selection & Registration Criteria for EIA Consultants 
 
UNIT II  ENVIRONMENTAL ASSESSMENT          9  
Screening and Scoping in EIA – Drafting of Terms of Reference,Baseline monitoring, Prediction 
and Assessment of Impact on land, water, air, noise and energy, flora and fauna - Matrices – 
Networks – Checklist Methods - Mathematical models for Impact prediction – Analysis of 
alternatives  
 
UNIT III  ENVIRONMENTAL MANAGEMENT PLAN                   9  
Plan for mitigation of adverse impact on water, air and land, water, energy, flora and fauna – 
Environmental Monitoring Plan – EIA Report Preparation – Review of EIA Reports – Public 
Hearing-Environmental Clearance Post Project Monitoring 
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UNIT IV  SOCIO ECONOMIC ASSESSMENT        9  
Baseline monitoring of Socio economic environment – Identification of Project Affected Personal – 
Rehabilitation and Resettlement Plan- Economic valuation of Environmental impacts – Cost 
benefit Analysis-   
 
UNIT V  CASE STUDIES            9  
EIA case studies pertaining to Infrastructure Projects – Real Estate Development - Roads and 
Bridges – Mass Rapid Transport Systems - Ports and Harbor – Airports - Dams and Irrigation 
projects - Power plants – CETPs- Waste Processing and Disposal facilities – Mining Projects.  
 

TOTAL: 45 PERIODS  
OUTCOMES:  
The students completing the course will have ability to  

 carry out scoping and screening of developmental projects for environmental and social 
assessments  

 explain different methodologies for environmental impact prediction and assessment  
 plan environmental impact assessments and environmental management plans  
 evaluate environmental impact assessment reports  

 
TEXTBOOKS:  

1. Canter, R.L, “Environmental impact Assessment “, 2nd Edition, McGraw Hill Inc, New 
Delhi,1995. 

2. Lohani, B., J.W. Evans, H. Ludwig, R.R. Everitt, Richard A. Carpenter, and S.L. Tu, 
“Environmental Impact Assessment for Developing Countries in Asia”, Volume 1 – 
Overview, Asian Development Bank,1997. 

3. Peter Morris, Riki Therivel “Methods of Environmental Impact Assessment”, Routledge 
Publishers,2009. 

 

REFERENCES:  
1. Becker H. A., Frank Vanclay,“The International handbook of social impact assessment” 

conceptual and methodological advances, Edward Elgar Publishing, 2003. 
2. Barry Sadler and Mary McCabe, “Environmental Impact Assessment Training Resource 

Manual”, United Nations Environment Programme, 2002. 
3. Judith Petts, “Handbook of Environmental Impact Assessment Vol. I and II”, Blackwell 

Science New York, 1998.  
4. Ministry of Environment and Forests EIA Notification and Sectoral Guides, Government of 

India, New Delhi, 2010. 
 
 
 
CE8011                    DESIGN OF PRESTRESSED CONCRETE STRUCTURES             L T  P  C 
                                 3  0  0  3 
 
OBJECTIVES: 

 To introduce the need for prestressing in a structure
 To explain the methods, types and advantages of prestressing to the students. 
 To make the students to design a prestressed concrete structural elements and systems 
 To introduce the students the effect of prestressing in the flexural and shear behaviour of 

structural elements.
 
UNIT I    INTRODUCTION – THEORY AND BEHAVIOUR                  9 
Basic concepts – Advantages and disadvantages – Materials required – Systems and methods of 
prestressing – Analysis of sections – Stress concept – Strength concept – Load balancing concept 
– Effect of loading on the tensile stresses in tendons – Effect of tendon profile on deflections – 
Factors influencing deflections – Calculation of deflections – Short term and long term deflections - 
Losses of prestress – Estimation of crack width. 
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3. Linsley, R.K. and Franzini, J.B. "Water Resources Engineering", McGraw Hill 
International Book Company, 1995. 

 
REFERENCES:  

1. David Keith Todd. "Groundwater Hydrology", John Wiley & Sons, Inc. 2007  
2. Ven Te Chow, Maidment, D.R. and Mays, L.W. "Applied Hydrology", McGraw Hill 

International Book Company, 1998.  
3. Raghunath .H.M., "Hydrology", Wiley Eastern Ltd., 1998. 

 
 
 
 
 
GE8076                            PROFESSIONAL ETHICS IN ENGINEERING                            LT P C 
                                                                                                                                                 3 0 0 3 
 
OBJECTIVE:  

 To enable the students to create an awareness on Engineering Ethics and Human Values,  
 to instill Moral and Social Values and Loyalty and to appreciate the rights of others. 
 

UNIT I             HUMAN VALUES                                                                                                      10 
Morals, values and Ethics – Integrity – Work ethic – Service learning – Civic virtue – Respect for 
others – Living peacefully – Caring – Sharing – Honesty – Courage – Valuing time – Cooperation – 
Commitment – Empathy – Self confidence – Character – Spirituality – Introduction to Yoga and 
meditation for professional excellence and stress management. 
 
UNIT II           ENGINEERING ETHICS                                                                                              9 
Senses of ‘Engineering Ethics’ – Variety of moral issues – Types of inquiry – Moral dilemmas – 
Moral Autonomy – Kohlberg’s theory – Gilligan’s theory – Consensus and Controversy – Models of 
professional roles - Theories about right action – Self-interest – Customs and Religion – Uses of 
Ethical Theories.  
 
UNIT III          ENGINEERING AS SOCIAL EXPERIMENTATION                                                    9 
Engineering as Experimentation – Engineers as responsible Experimenters – Codes of Ethics –          
A Balanced Outlook on Law. 
 
UNIT IV          SAFETY, RESPONSIBILITIES AND RIGHTS                                                            9 
Safety and Risk – Assessment of Safety and Risk – Risk Benefit Analysis and Reducing Risk -  
Respect for Authority – Collective Bargaining – Confidentiality – Conflicts of Interest – 
Occupational Crime – Professional Rights – Employee Rights – Intellectual Property Rights (IPR) 
– Discrimination. 
 
UNIT V           GLOBAL ISSUES                                                                                                        8 
Multinational Corporations – Environmental Ethics – Computer Ethics – Weapons Development – 
Engineers as Managers – Consulting Engineers – Engineers as Expert Witnesses and Advisors – 
Moral Leadership –Code of Conduct – Corporate Social Responsibility. 

TOTAL: 45 PERIODS 
OUTCOME: 

 Upon completion of the course, the student should be able to apply ethics in society, 
discuss the ethical issues related to engineering and realize the responsibilities and rights 
in the society. 

 

TEXT BOOKS: 
1. Mike W. Martin and Roland Schinzinger, “Ethics in Engineering”, Tata McGraw Hill, New 

Delhi, 2003.  
2. Govindarajan M, Natarajan S, Senthil Kumar V. S, “Engineering Ethics”, Prentice Hall of 

India, New Delhi, 2004. 
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REFERENCES: 
1. Charles B. Fleddermann, “Engineering Ethics”, Pearson Prentice Hall, New Jersey, 2004.  
2. Charles E. Harris, Michael S. Pritchard and Michael J. Rabins, “Engineering Ethics – 

Concepts and Cases”, Cengage Learning, 2009.  
3. John R Boatright, “Ethics and the Conduct of Business”, Pearson Education, New Delhi, 

2003  
4. Edmund G Seebauer and Robert L Barry, “Fundamentals of Ethics for Scientists and 

Engineers”, Oxford University Press, Oxford, 2001.  
5. Laura P. Hartman and Joe Desjardins, “Business Ethics: Decision Making for Personal 

Integrity and Social Responsibility” Mc Graw Hill education, India Pvt. Ltd.,New Delhi, 
2013. 

6. World Community Service Centre, ‘ Value Education’, Vethathiri publications, Erode, 2011. 
 

Web sources: 
1. www.onlineethics.org  
2. www.nspe.org  
3. www.globalethics.org  
4. www.ethics.org  

 
 
 
 
 
 
 
CE8019                        COMPUTER AIDED DESIGN OF STRUCTURES     L T  P  C 
                                                                                                                                              3  0  0  3 
 
OBJECTIVES: 

To introduce the students about computer graphics, structural analysis, design and 
optimization and expert systems, applications in analysis. 

 
UNIT I   INTRODUCTION                               9 
Fundamental reason for implementing CAD - Software requirements – Hardware components in 
CAD system – Design process - Applications and benefits. 
 
UNIT II  COMPUTER GRAPHICS                              9 
Graphic Software – Graphic primitives - Transformations - 2 Dimensional and 3 Dimensional 
transformations – Concatenation - Wire frame modeling - Solid modeling - Graphic standards - 
Drafting packages . 
 
UNIT III  STRUCTURAL ANALYSIS                               9 
Principles of structural analysis - Fundamentals of finite element analysis - Concepts of finite 
elements – Stiffness matrix formulation – Variational Method – Weighted residual method – 
Problems – Convergence criteria – Analysis packages and applications. 
 
UNIT IV            DESIGN AND OPTIMIZATION                                          9 
Principles of design of steel and RC structures - Beams and Columns - Applications to simple 
design problems - Optimization techniques - Algorithms - Linear programming – Simplex Method  
 
UNIT V  EXPERT SYSTEMS                                 9 
Introduction to artificial intelligence - Knowledge based expert systems – Applications of 
Knowledge Based Expert Systems - Rules and decision tables - Inference mechanisms -   simple 
applications 

TOTAL: 45 PERIODS 



79 
 
 

9. IRC 58-2012. The Indian Road Congress, Guideline for the Design of RigidPavements for 
Highways, NewDelhi 

10. Saxena Subhash, C.and Satyapal Arora, A Course in Railway Engineering, Dhanapat Rai and 
Sons, Delhi, 1998. 
 

COs- PO’s & PSO’s MAPPING 
 

PO/PSO Course Outcome Over all 
Correlation of 
Cos to POs 

CO1 CO2 CO3 CO4 CO5 

PROGRAMOUTCOMES(PO) 

PO1 Knowledge of Engineering Sciences 3 2 2 3  2 

PO2 Problem analysis  3 3   3 

PO3 Design / development of solutions  3 2  3 3 

PO4 Investigation 2 2 2   2 

PO5 Modern Tool Usage  2 2  2 2 

PO6 Engineer and Society  3  3 3  3 

PO7 Environment and sustainability  1 2 3   2 

PO8 Ethics 3 3 3 3  3 

PO9 Individual and Team work  2   2 2 

PO10 Communication    1  1 

PO11 Project Management and Finance  2 3   3 

PO12 Life Long Learning  3 3  2 3 

PROGRAM SPECIFIC OUTCOMES (PSO) 

PSO1 Knowledge of Civil Engineering 
discipline 

3 3 3 3 3 3 

 
PSO2 

Critical analysis of Civil 
Engineering problems and 
Innovation 

 
2 

 
3 

 
3 

 
2 

 
3 

 
3 

 
PSO3 

Conceptualization and evaluation of 
engineering solutions to Civil 
Engineering Issues 

    
2 

 
3 

 
2 

 

 

 

GE3451                 ENVIRONMENTAL SCIENCES AND SUSTAINABILITY                      L  T  P C 

                                                                                                                                             2  0  0  2 

COURSE OBJECTIVES: 

 To introduce the basic concepts of environment, ecosystems and biodiversity and emphasize 
on the biodiversity of India and its conservation. 

 To impart knowledge on the causes, effects and control or prevention measures of 
environmental pollution and natural disasters. 

 To facilitate the understanding of global and Indian scenario of renewable and nonrenewable 
resources, causes of their degradation and measures to preserve them. 

 To familiarize the concept of sustainable development goals and appreciate the 
interdependence of economic and social aspects of sustainability, recognize and analyze 
climate changes, concept of carbon credit and the challenges of environmental management. 

 To inculcate and embrace sustainability practices and develop a broader understanding on 
green materials, energy cycles and analyze the role of sustainable urbanization. 

 
UNIT I ENVIRONMENT AND BIODIVERSITY         6 
Definition, scope and importance of environment – need for public awareness. Eco-system and 
Energy flow– ecological succession. Types of biodiversity: genetic, species and ecosystem diversity– 
values of biodiversity, India as a mega-diversity nation – hot-spots of biodiversity – threats to 
biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts – endangered and endemic 
species of India – conservation of biodiversity: In-situ and ex-situ. 
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UNIT II ENVIRONMENTAL POLLUTION          6 
Causes, Effects and Preventive measures of Water, Soil, Air and Noise Pollutions.  
Solid, Hazardous and E-Waste management. Case studies on Occupational Health and Safety 
Management system (OHASMS). Environmental protection, Environmental protection acts . 
 
UNIT III RENEWABLE SOURCES OF ENERGY         6 
Energy management and conservation, New Energy Sources: Need of new sources. Different types 
new energy sources. Applications of- Hydrogen energy, Ocean energy resources, Tidal energy 
conversion. Concept, origin and power plants of geothermal energy.  
 
UNIT IV SUSTAINABILITY   AND   MANAGEMENT         6 
Development , GDP ,Sustainability- concept, needs and challenges-economic, social and aspects of 
sustainability-from unsustainability to sustainability-millennium development goals, and protocols-
Sustainable Development Goals-targets, indicators and intervention areas Climate change- Global, 
Regional and local environmental issues and possible solutions-case studies. Concept of Carbon 
Credit, Carbon Footprint. Environmental management in industry-A case study. 
 

UNIT V SUSTAINABILITY   PRACTICES         6 
Zero waste and R concept, Circular economy, ISO 14000 Series, Material Life cycle assessment, 
Environmental Impact Assessment. Sustainable habitat: Green buildings, Green materials, Energy 
efficiency, Sustainable transports.  Sustainable energy: Non-conventional Sources, Energy Cycles-
carbon cycle, emission and sequestration, Green Engineering: Sustainable urbanization- Socio-
economical and technological change. 
                        TOTAL : 30 PERIODS 

COURSE OUTCOMES: 
CO1 To recognize and understand the functions of environment, ecosystems and biodiversity and 

their conservation.  
CO2 To identify the causes, effects of environmental pollution and natural disasters and contribute 

to the preventive measures in the society.  
CO3 To identify and apply the understanding of renewable and non-renewable resources and 

contribute to the sustainable measures to preserve them for future generations. 
CO4 To recognize the different goals of sustainable development and apply them for suitable 

technological advancement and societal development.  
CO5 To demonstrate the knowledge of sustainability practices and identify green materials, energy 

cycles and the role of sustainable urbanization. 
 

TEXTBOOKS: 
1. Anubha Kaushik and C. P. Kaushik’s “Perspectives in Environmental Studies”, 6th Edition, 

New Age International Publishers ,2018.  
2. Benny Joseph, ‘Environmental Science and Engineering’, Tata McGraw-Hill, New Delhi, 

2016.  
3. Gilbert M.Masters, ‘Introduction to Environmental Engineering and Science’, 2nd edition, 

Pearson Education,  2004.  
4. Allen, D. T. and Shonnard, D. R., Sustainability Engineering: Concepts, Design and Case 

Studies, Prentice Hall. 
5. Bradley. A.S; Adebayo, A.O., Maria, P. Engineering applications in sustainable design and 

development, Cengage learning. 
6. Environment Impact Assessment Guidelines, Notification of Government of India, 2006. 
7. Mackenthun, K.M., Basic Concepts in Environmental Management, Lewis Publication, 

London, 1998. 
 

   

REFERENCES :  
1. R.K. Trivedi, ‘Handbook of Environmental Laws, Rules, Guidelines, Compliances and 

Standards’, Vol. I and II,  Enviro Media. 38 . Edition 2010.  
2. Cunningham, W.P. Cooper, T.H. Gorhani, ‘Environmental Encyclopedia’, Jaico Publ., House, 

Mumbai, 2001.  
3. Dharmendra S. Sengar, ‘Environmental law’, Prentice hall of India PVT. LTD, New Delhi, 

2007.  
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4. Rajagopalan, R, ‘Environmental Studies-From Crisis to Cure’, Oxford University Press, Third 
Edition, 2015.  

5. Erach Bharucha “Textbook of Environmental Studies for Undergraduate Courses” Orient  
Blackswan Pvt. Ltd. 2013. 

 
 

COs- PO’s & PSO’s MAPPING 
 

CO 
PO PSO 

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

 1 2 1 - - - 2 3 - - - - 2 - - - 

2 3 2 - - - 3 3 - - - - 2 - - - 

3 3 - 1 - - 2 2 - - - - 2 - - - 

4 3 2 1 1 - 2 2 - - - - 2 - - - 

5 3 2 1 - - 2 2 - - - - 1 - - - 

Avg. 2.8 1.8 1 1 - 2.2 2.4 - - - - 1.8 - - - 

 1-low, 2-medium, 3-high, ‘-“- no correlation  
 

 

 

 

 

                                 NCC Credit Course Level 2* 
     

NX3451                 (ARMY WING) NCC Credit Course Level - II         L T  P  C 

                               3  0  0  3 

 

PERSONALITY DEVELOPMENT    9 

PD 3 Group Discussion: Change your mindset, Time Management, Social Skills   6 

PD 5 Public Speaking    3 

 

LEADERSHIP    7 

L 2 Case Studies: APJ Abdul Kalam, Deepa Malik, Maharana Pratap, N Narayan Murty, 

Ratan Tata, Rabindra Nath Tagore, Role of NCC cadets in 1965    7 

 

DISASTER MANAGEMENT    13 

DM 1 Disaster Management Capsule: Organisation, Types of Disasters, Essential Services, 

Assistance, Civil Defence Organisation    3 

DM 2      Initiative Training, Organising Skills, Do's & Don’t's,  

  Natural Disasters, Man Made Disasters    9 

DM 3  Fire Service & Fire Fighting    1 

 

ENVIRONMENTAL AWARENESS & CONSERVATION     3 

EA 1 Environmental Awareness and Conservation    3 

      

GENERAL AWARENESS    4 

GA 1 General Knowledge    4 

      

ARMED FORCES    6 

AF 1 Armed Forces, Army, CAPF, Police    6 

     

ADVENTURE    1 

AD 1 Introduction to Adventure Activities    1 
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CO’s-PO’s & PSO’s MAPPING 

CO’s PO’s PSO’s 

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

1 3 1 2 2 - - - - 3 2 3 1 1 2 2 
2 2 2 3 1 1 - - - 2 1 1 2 2 1 2 
3 1 3 2 2 1 - - - 2 2 1 1 1 2 2 
4 1 3 3 3 - - - - 1 2 1 2 1 3 2 
5 3 1 2 1 1 - - - 3 2 3 2 2 2 1 
AVg. 2 2 2 2 1 - - - 2 2 2 2 1 2 2 

1 - low, 2 - medium, 3 - high, ‘-“- no correlation 

 

 

GE3451  ENVIRONMENTAL SCIENCES  AND  SUSTAINABILITY          L  T  P  C 

        2   0  0  2 

COURSE OBJECTIVES: 

 To introduce the basic concepts of environment, ecosystems and biodiversity and emphasize 

on the biodiversity of India and its conservation. 

 To impart knowledge on the causes, effects and control or prevention measures of 

environmental pollution and natural disasters. 

 To facilitate the understanding of global and Indian scenario of renewable and nonrenewable 

resources, causes of their degradation and measures to preserve them. 

 To familiarize the concept of sustainable development goals and appreciate the 

interdependence of economic and social aspects of sustainability, recognize and analyze 

climate changes, concept of carbon credit and the challenges of environmental 

management. 

 To inculcate and embrace sustainability practices and develop a broader understanding on 

green materials, energy cycles and analyze the role of sustainable urbanization. 

 

UNIT I ENVIRONMENT AND BIODIVERSITY    6 

Definition, scope and importance of environment – need for public awareness. Eco-system and 

Energy flow– ecological succession. Types of biodiversity: genetic, species and ecosystem 

diversity– values of biodiversity, India as a mega-diversity nation – hot-spots of biodiversity – threats 

to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts – endangered and endemic 

species of India – conservation of biodiversity: In-situ and ex-situ. 

 

UNIT II ENVIRONMENTAL    POLLUTION     9 

Causes, Effects and Preventive measures of Water, Soil, Air and Noise Pollutions.  

Solid, Hazardous and E-Waste management. Case studies on Occupational Health and Safety 

Management system (OHASMS). Environmental protection, Environmental protection  acts . 

 

UNIT III RENEWABLE  SOURCES  OF  ENERGY     6 

Energy management and conservation, New Energy Sources: Need of new sources. Different types 

new energy sources. Applications of- Hydrogen energy, Ocean energy resources, Tidal energy 

conversion. Concept, origin and power plants of geothermal energy.  

 

UNIT IV SUSTAINABILITY   AND   MANAGEMENT     6 

Development , GDP ,Sustainability- concept, needs and challenges-economic, social and aspects 

of sustainability-from unsustainability to sustainability-millennium development goals, and protocols-
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Sustainable Development Goals-targets, indicators and intervention areas Climate change- Global, 

Regional and local environmental issues and possible solutions-case studies. Concept of Carbon 

Credit, Carbon Footprint. Environmental management in industry-A case study. 

 

UNIT V SUSTAINABILITY   PRACTICES    6 

Zero waste and R concept, Circular economy, ISO 14000 Series, Material Life cycle assessment, 

Environmental Impact Assessment. Sustainable habitat: Green buildings, Green materials, Energy 

efficiency, Sustainable transports.  Sustainable energy: Non-conventional Sources, Energy Cycles-

carbon cycle, emission and sequestration, Green Engineering: Sustainable urbanization- Socio-

economical and technological change. 

         TOTAL: 30 PERIODS 

COURSE OUTCOMES: 

CO1:To recognize and understand the functions of environment, ecosystems and biodiversity and 

their conservation.  

CO2:To identify the causes, effects of environmental pollution and natural disasters and contribute 

to the preventive measures in the society.  

CO3:To identify and apply the understanding of renewable and non-renewable resources and 

contribute to the sustainable measures to preserve them for future generations. 

CO4:To recognize the different goals of sustainable development and apply them for suitable 

technological advancement and societal development.  

CO5:To demonstrate the knowledge of sustainability practices and identify green materials, energy 

cycles and the role of sustainable urbanization. 

 

TEXT  BOOKS: 

1. Anubha Kaushik and C. P. Kaushik’s “Perspectives in Environmental Studies”, 6th Edition, 

New Age International Publishers ,2018.  

2. Benny Joseph, ‘Environmental Science and Engineering’, Tata McGraw-Hill, New Delhi, 

2016.  

3. Gilbert M.Masters, ‘Introduction to Environmental Engineering and Science’, 2nd edition, 

Pearson Education,  2004.  

4. Allen, D. T. and Shonnard, D. R., Sustainability Engineering: Concepts, Design and Case 

Studies, Prentice Hall. 

5. Bradley. A.S; Adebayo, A.O., Maria, P. Engineering applications in sustainable design and 

development, Cengage learning. 

6. Environment Impact Assessment Guidelines, Notification of Government of India, 2006. 

7. Mackenthun, K.M., Basic Concepts in Environmental Management, Lewis Publication, 

London, 1998. 

   

REFERENCES :  

1. R.K. Trivedi, ‘Handbook of Environmental Laws, Rules, Guidelines, Compliances and 

Standards’, Vol. I and II,  Enviro Media. 38 . edition 2010.  

2. Cunningham, W.P. Cooper, T.H. Gorhani, ‘Environmental Encyclopedia’, Jaico Publ., House, 

Mumbai, 2001.  

3. Dharmendra S. Sengar, ‘Environmental law’, Prentice hall of India PVT. LTD, New Delhi, 2007.  

4. Rajagopalan, R, ‘Environmental Studies-From Crisis to Cure’, Oxford University Press, Third 

Edition, 2015.  

5. Erach  Bharucha “Textbook of Environmental Studies for Undergraduate Courses” Orient  

Blackswan Pvt. Ltd. 2013. 
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CO’s-PO’s & PSO’s MAPPING 

CO PO PSO 

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

 1 2 1 - - - 2 3 - - - - 2 - - - 

2 3 2 - - - 3 3 - - - - 2 - - - 

3 3 - 1 - - 2 2 - - - - 2 - - - 

4 3 2 1 1 - 2 2 - - - - 2 - - - 

5 3 2 1 - - 2 2 - - - - 1 - - - 

Avg. 2.8 1.8 1 1 - 2.2 2.4 - - - - 1.8 - - - 

1 - low, 2 - medium, 3 - high, ‘-' - no correlation 

 

 

                                                      NCC Credit Course Level 2* 
     

NX3451                 (ARMY WING) NCC Credit Course Level - II         L T  P  C 

                               3  0  0  3 

 

PERSONALITY DEVELOPMENT    9 

PD 3 Group Discussion: Change your mindset, Time Management, Social Skills   6 

PD 5 Public Speaking    3 

 

LEADERSHIP    7 

L 2  Case Studies: APJ Abdul Kalam, Deepa Malik, Maharana Pratap, N Narayan Murty, 

Ratan Tata, Rabindra Nath Tagore, Role of NCC cadets in 1965   7 

 

DISASTER MANAGEMENT    13 

DM 1  Disaster Management Capsule: Organisation, Types of Disasters, Essential Services, 

Assistance, Civil Defence Organisation   3 

DM 2  Initiative Training, Organising Skills, Do's & Don’t's,  

  Natural Disasters, Man Made Disasters    9 

DM 3   Fire Service & Fire Fighting   1 

 

ENVIRONMENTAL AWARENESS & CONSERVATION     3 

EA 1 Environmental Awareness and Conservation    3 

      

GENERAL AWARENESS    4 

GA 1 General Knowledge    4 

      

ARMED FORCES    6 

AF 1 Armed Forces, Army, CAPF, Police    6 

     

ADVENTURE    1 

AD 1 Introduction to Adventure Activities    1 

 

BORDER & COASTAL AREAS    2 

BCA 1 History, Geography & Topography of Border/Coastal areas    2 

                   TOTAL: 45 PERIODS 
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5 3 3 3 3 2 1 1 - - - 1 1 

Avg 3 3 3 3 2.5 1 1 - - - 1 1 

1 - low, 2 - medium, 3 - high, ‘-' - no correlation 

 

 

GE3451    ENVIRONMENTAL  SCIENCES  AND  SUSTAINABILITY                L T P C                                                                                             

                                                                                                                                                2  0 0 2 

 

COURSE OBJECTIVES: 

 To introduce the basic concepts of environment, ecosystems and biodiversity and 
emphasize on the biodiversity of India and its conservation. 

 To impart knowledge on the causes, effects and control or prevention measures of 
environmental pollution and natural disasters. 

 To facilitate the understanding of global and Indian scenario of renewable and nonrenewable 
resources, causes of their degradation and measures to preserve them. 

 To familiarize the concept of sustainable development goals and appreciate the 
interdependence of economic and social aspects of sustainability, recognize and analyze 
climate changes, concept of carbon credit and the challenges of environmental 
management. 

 To inculcate and embrace sustainability practices and develop a broader understanding on 
green materials, energy cycles and analyze the role of sustainable urbanization. 

 

UNIT I ENVIRONMENT AND BIODIVERSITY            6 

Definition, scope and importance of environment – need for public awareness.Eco-system and 

Energy flow– ecological succession. Types of biodiversity: genetic, species and ecosystem 

diversity– values of biodiversity, India as a mega-diversity nation – hot-spots of biodiversity – threats 

to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts – endangered and endemic 

species of India – conservation of biodiversity: In-situ and ex-situ. 
 

UNIT II ENVIRONMENTAL    POLLUTION           6 

Causes, Effects and Preventive measures of Water, Soil, Air and Noise Pollutions.  

Solid, Hazardous and E-Waste management. Case studies on Occupational Health and Safety 

Management system (OHASMS). Environmental protection, Environmental protection  acts . 
 

UNIT III RENEWABLE  SOURCES  OF  ENERGY           6 

Energy management and conservation, New Energy Sources: Need of new sources. Different types 

new energy sources. Applications of- Hydrogen energy, Ocean energy resources, Tidal energy 

conversion. Concept, origin and power plants of geothermal energy.  
 

UNIT IV SUSTAINABILITY   AND   MANAGEMENT          6 

Development , GDP ,Sustainability- concept, needs and challenges-economic, social and aspects of 

sustainability-from unsustainability to sustainability-millennium development goals, and protocols-

Sustainable Development Goals-targets, indicators and intervention areas Climate change- Global, 

Regional and local environmental issues and possible solutions-case studies. Concept of Carbon 

Credit, Carbon Footprint. Environmental management in industry-A case study. 

 

UNIT V SUSTAINABILITY   PRACTICES          6 

Zero waste and R concept, Circular economy, ISO 14000 Series, Material Life cycle assessment, 

Environmental Impact Assessment. Sustainable habitat: Green buildings, Green materials, Energy 

efficiency, Sustainable transports.  Sustainable energy: Non-conventional Sources, Energy Cycles-

carbon cycle, emission and sequestration, Green Engineering: Sustainable urbanization- Socio-

economical and technological change. 
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         TOTAL:30 PERIODS 

COURSE OUTCOMES: 
CO1:To recognize and understand the functions of environment, ecosystems and biodiversity and 
their conservation.  
CO2:To identify the causes, effects of environmental pollution and natural disasters and contribute 
to the preventive measures in the society.  
CO3:To identify and apply the understanding of renewable and non-renewable resources and 
contribute to the sustainable measures to preserve them for future generations. 
CO4:To recognize the different goals of sustainable development and apply them for suitable 
technological advancement and societal development.  
CO5:To demonstrate the knowledge of sustainability practices and identify green materials, energy 
cycles and the role of sustainable urbanization. 
 

TEXT   BOOKS : 

1. Anubha Kaushik and C. P. Kaushik’s “Perspectives in Environmental Studies”, 6th Edition, 

New Age International Publishers ,2018.  

2. Benny Joseph, ‘Environmental Science and Engineering’, Tata McGraw-Hill, New Delhi, 

2016.  

3. Gilbert M.Masters, ‘Introduction to Environmental Engineering and Science’, 2nd edition, 

Pearson Education,  2004.  

4. Allen, D. T. and Shonnard, D. R., Sustainability Engineering: Concepts, Design and Case 

Studies, Prentice Hall. 

5. Bradley. A.S; Adebayo, A.O., Maria, P. Engineering applications in sustainable design and 

development, Cengage learning. 

6. Environment Impact Assessment Guidelines, Notification of Government of India, 2006. 

7. Mackenthun, K.M., Basic Concepts in Environmental Management, Lewis Publication, 

London, 1998. 

   

REFERENCES  :  

1. R.K. Trivedi, ‘Handbook of Environmental Laws, Rules, Guidelines, Compliances and 

Standards’, Vol. I and II,  Enviro Media. 38 . edition 2010.  

2. Cunningham, W.P. Cooper, T.H. Gorhani, ‘Environmental Encyclopedia’, Jaico Publ., House, 

Mumbai, 2001.  

3. Dharmendra S. Sengar, ‘Environmental law’, Prentice hall of India PVT. LTD, New Delhi, 

2007.  

4. Rajagopalan, R, ‘Environmental Studies-From Crisis to Cure’, Oxford University Press, Third 

Edition, 2015.  

5. Erach  Bharucha “Textbook of Environmental Studies for Undergraduate Courses” Orient  

Blackswan Pvt. Ltd. 2013. 

CO’s-PO’s & PSO’s MAPPING 

CO PO PSO 

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

 1 2 1 - - - 2 3 - - - - 2 - - - 

2 3 2 - - - 3 3 - - - - 2 - - - 

3 3 - 1 - - 2 2 - - - - 2 - - - 

4 3 2 1 1 - 2 2 - - - - 2 - - - 

5 3 2 1 - - 2 2 - - - - 1 - - - 

Avg. 2.8 1.8 1 1 - 2.2 2.4 - - - - 1.8 - - - 

1 - low, 2 - medium, 3 - high, ‘-' - no correlation 
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                                                                                                                                            2  0  0  2 

COURSE OBJECTIVES: 

 To introduce the basic concepts of environment, ecosystems and biodiversity and 
emphasize on the biodiversity of India and its conservation. 

 To impart knowledge on the causes, effects and control or prevention measures of 
environmental pollution and natural disasters. 

 To facilitate the understanding of global and Indian scenario of renewable and 
nonrenewable resources, causes of their degradation and measures to preserve them. 

 To familiarize the concept of sustainable development goals and appreciate the 
interdependence of economic and social aspects of sustainability, recognize and analyze 
climate changes, concept of carbon credit and the challenges of environmental 
management. 

 To inculcate and embrace sustainability practices and develop a broader understanding on 
green materials, energy cycles and analyze the role of sustainable urbanization. 

 

UNIT I ENVIRONMENT AND BIODIVERSITY      6 

Definition, scope and importance of environment – need for public awareness. Eco-system and 

Energy flow– ecological succession. Types of biodiversity: genetic, species and ecosystem 

diversity– values of biodiversity, India as a mega-diversity nation – hot-spots of biodiversity – 

threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts – endangered and 

endemic species of India – conservation of biodiversity: In-situ and ex-situ. 

 

UNIT II ENVIRONMENTAL    POLLUTION      9 

Causes, Effects and Preventive measures of Water, Soil, Air and Noise Pollutions.  

Solid, Hazardous and E-Waste management. Case studies on Occupational Health and Safety 

Management system (OHASMS). Environmental protection, Environmental protection  acts . 
 

UNIT III RENEWABLE  SOURCES  OF  ENERGY    6 

Energy management and conservation, New Energy Sources: Need of new sources. Different 

types new energy sources. Applications of- Hydrogen energy, Ocean energy resources, Tidal 

energy conversion. Concept, origin and power plants of geothermal energy.  
 

UNIT IV SUSTAINABILITY   AND   MANAGEMENT    6 

Development , GDP ,Sustainability- concept, needs and challenges-economic, social and aspects 

of sustainability-from unsustainability to sustainability-millennium development goals, and 

protocols-Sustainable Development Goals-targets, indicators and intervention areas Climate 

change- Global, Regional and local environmental issues and possible solutions-case studies. 

Concept of Carbon Credit, Carbon Footprint. Environmental management in industry-A case 

study. 
 

UNIT V SUSTAINABILITY   PRACTICES    6 

Zero waste and R concept, Circular economy, ISO 14000 Series, Material Life cycle assessment, 

Environmental Impact Assessment. Sustainable habitat: Green buildings, Green materials, 

Energy efficiency, Sustainable transports.  Sustainable energy: Non-conventional Sources, 

Energy Cycles-carbon cycle, emission and sequestration, Green Engineering: Sustainable 

urbanization- Socio-economical and technological change. 

         TOTAL: 30 PERIODS 
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COURSE OUTCOMES: 
CO1:To recognize and understand the functions of environment, ecosystems and biodiversity and 
their conservation.  
CO2:To identify the causes, effects of environmental pollution and natural disasters and contribute 
to the preventive measures in the society.  
CO3:To identify and apply the understanding of renewable and non-renewable resources and 
contribute to the sustainable measures to preserve them for future generations. 
CO4:To recognize the different goals of sustainable development and apply them for suitable 
technological advancement and societal development.  
CO5:To demonstrate the knowledge of sustainability practices and identify green materials, 
energy cycles and the role of sustainable urbanization. 

 

TEXT   BOOKS: 

1. Anubha Kaushik and C. P. Kaushik’s “Perspectives in Environmental Studies”, 6th 

Edition, New Age International Publishers ,2018.  

2. Benny Joseph, ‘Environmental Science and Engineering’, Tata McGraw-Hill, New 

Delhi, 2016.  

3. Gilbert M.Masters, ‘Introduction to Environmental Engineering and Science’, 2nd 

edition, Pearson Education,  2004.  

4. Allen, D. T. and Shonnard, D. R., Sustainability Engineering: Concepts, Design and 

Case Studies, Prentice Hall. 

5. Bradley. A.S; Adebayo, A.O., Maria, P. Engineering applications in sustainable design 

and development, Cengage learning. 

6. Environment Impact Assessment Guidelines, Notification of Government of India, 

2006. 

7. Mackenthun, K.M., Basic Concepts in Environmental Management, Lewis Publication, 

London, 1998. 

   

REFERENCES :  

1. R.K. Trivedi, ‘Handbook of Environmental Laws, Rules, Guidelines, Compliances and 

Standards’, Vol. I and II,  Enviro Media. 38 . edition 2010.  

2. Cunningham, W.P. Cooper, T.H. Gorhani, ‘Environmental Encyclopedia’, Jaico Publ., 

House, Mumbai, 2001.  

3. Dharmendra S. Sengar, ‘Environmental law’, Prentice hall of India PVT. LTD, New 

Delhi, 2007.  

4. Rajagopalan, R, ‘Environmental Studies-From Crisis to Cure’, Oxford University Press, 

Third Edition, 2015.  

5. Erach  Bharucha “Textbook of Environmental Studies for Undergraduate Courses” 

Orient  Blackswan Pvt. Ltd. 2013. 

CO’s- PO’s & PSO’s MAPPING 

CO PO PSO 

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

 1 2 1 - - - 2 3 - - - - 2 - - - 

2 3 2 - - - 3 3 - - - - 2 - - - 

3 3 - 1 - - 2 2 - - - - 2 - - - 

4 3 2 1 1 - 2 2 - - - - 2 - - - 

5 3 2 1 - - 2 2 - - - - 1 - - - 

Avg. 2.8 1.8 1 1 - 2.2 2.4 - - - - 1.8 - - - 

1 - low, 2 - medium, 3 - high, ‘-' - no correlation 







 Assess vulnerability and various methods of risk reduction measures as well as mitigation.
 Draw the hazard and vulnerability profile of India, Scenarious in the Indian context, Disaster

damage assessment and management.

TEXTBOOKS:
1. Singhal J.P. “Disaster Management”, Laxmi Publications, 2010. ISBN-10: 9380386427 ISBN-13:

978-9380386423
2. Tushar Bhattacharya, “Disaster Science and Management”, McGraw Hill India Education Pvt. Ltd.,

2012. ISBN-10: 1259007367, ISBN-13: 978-1259007361]
3. Gupta Anil K, Sreeja S. Nair.  Environmental Knowledge for Disaster Risk Management, NIDM,

New Delhi, 2011
4. Kapur Anu Vulnerable India: A Geographical Study of Disasters, IIAS and Sage Publishers, New

Delhi, 2010.

REFERENCES
1. Govt. of India: Disaster Management Act , Government of India, New Delhi, 2005
2. Government of India,  National Disaster Management Policy,2009.

GE8074 HUMAN RIGHTS LT P C
3 0 0 3

OBJECTIVES :
 To sensitize the Engineering students to various aspects of Human Rights.

UNIT I 9
Human Rights – Meaning, origin and Development.   Notion and classification of Rights – Natural,
Moral and Legal Rights.  Civil and Political Rights, Economic, Social and Cultural Rights; collective /
Solidarity Rights.

UNIT II 9
Evolution of the concept of Human Rights Magana carta – Geneva convention of 1864.  Universal
Declaration of Human Rights, 1948.  Theories of Human Rights.

UNIT III 9
Theories and perspectives of UN Laws – UN Agencies to monitor and compliance.

UNIT IV 9
Human Rights in India – Constitutional Provisions / Guarantees.

UNIT V 9
Human Rights of Disadvantaged People – Women, Children, Displaced persons and Disabled
persons, including Aged and HIV Infected People.  Implementation of Human Rights – National and
State Human Rights Commission – Judiciary – Role of NGO’s, Media, Educational Institutions, Social
Movements.

TOTAL : 45 PERIODS
OUTCOME :
 Engineering students will acquire the basic knowledge of human rights.
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REFERENCES:
1. Kapoor S.K., “Human Rights under International law and Indian Laws”, Central Law Agency,

Allahabad, 2014.
2. Chandra U., “Human Rights”, Allahabad Law Agency, Allahabad, 2014.
3. Upendra Baxi, The Future of Human Rights, Oxford University Press, New Delhi.

MG8491 OPERATIONS RESEARCH L T P C
3 0 0 3

OBJECTIVES:
 To provide knowledge and training in using optimization techniques under limited resources

for the engineering and business problems.

UNIT I LINEAR MODELS 15
The phase of an operation research study – Linear programming – Graphical method– Simplex
algorithm – Duality formulation – Sensitivity analysis.

UNIT II TRANSPORTATION MODELS AND NETWORK MODELS 8
Transportation Assignment Models –Traveling Salesman problem-Networks models – Shortest
route – Minimal spanning tree – Maximum flow models –Project network – CPM and PERT
networks – Critical path scheduling – Sequencing models.

UNIT III INVENTORY MODELS 6
Inventory models – Economic order quantity models – Quantity discount models –
Stochastic inventory models – Multi product models – Inventory control models in practice.

UNIT IV QUEUEING MODELS 6
Queueing models - Queueing systems and structures – Notation parameter – Single server and
multi server models – Poisson input – Exponential service – Constant rate service – Infinite
population – Simulation.

UNIT V DECISION MODELS 10
Decision models – Game theory – Two person zero sum games – Graphical solution- Algebraic
solution– Linear Programming solution – Replacement models – Models based on service life –
Economic life– Single / Multi variable search technique – Dynamic Programming – Simple Problem.

TOTAL: 45 PERIODS
OUTCOMES:
 Upon completion of this course, the students can able to use the optimization techniques for

use engineering and Business problems

TEXT BOOK:
1. Hillier and Libeberman, “Operations Research”, Holden Day, 2005
2. Taha H.A., “Operations Research”, Sixth Edition, Prentice Hall of India, 2003.
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Insert and review comments 
Create bookmarks, hyperlinks, endnotes footnote 
Viewing document in different modes 
Working with document protection and security 
Inspect document for accessibility 
 
MS EXCEL:                         10 Hours 
Create worksheets, insert and format data 
Work with different types of data: text, currency, date, numeric etc. 
Split, validate, consolidate, Convert data  
Sort and filter data 
Perform calculations and use functions: (Statistical, Logical, Mathematical, date, Time etc.,) 
Work with Lookup and reference formulae 
Create and Work with different types of charts 
Use pivot tables to summarize and analyse data 
Perform data analysis using own formulae and functions 
Combine data from multiple worksheets using own formulae and built-in functions to generate results 
Export data and sheets to other file formats 
Working with macros 
Protecting data and Securing the workbook 
 
 
MS POWERPOINT:                     10 Hours 
Select slide templates, layout and themes 
Formatting slide content and using bullets and numbering 
Insert and format images, smart art, tables, charts 
Using Slide master, notes and handout master 
Working with animation and transitions 
Organize and Group slides 
Import or create and use media objects: audio, video, animation 
Perform slideshow recording and Record narration and create presentable videos 
 

                          TOTAL: 30 PERIODS 
COURSE OUTCOMES: 
 On successful completion the students will be able to 
 Use MS Word to create quality documents, by structuring and organizing content for their 

day to day technical and academic requirements 
 Use MS EXCEL to perform data operations and analytics, record, retrieve data as per 

requirements and visualize data for ease of understanding 
 Use MS PowerPoint to create high quality academic presentations by including common 

tables, charts, graphs, interlinking other elements, and using media objects. 
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COURSE OBJECTIVES: 
 To introduce the basic concepts of environment, ecosystems and biodiversity and emphasize 

on the biodiversity of India and its conservation. 
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 To impart knowledge on the causes, effects and control or prevention measures of 
environmental pollution and natural disasters. 

 To facilitate the understanding of global and Indian scenario of renewable and nonrenewable 
resources, causes of their degradation and measures to preserve them. 

 To familiarize the concept of sustainable development goals and appreciate the 
interdependence of economic and social aspects of sustainability, recognize and analyze 
climate changes, concept of carbon credit and the challenges of environmental management. 

 To inculcate and embrace sustainability practices and develop a broader understanding on 
green materials, energy cycles and analyze the role of sustainable urbanization. 

 
 
UNIT   I      ENVIRONMENT AND BIODIVERSITY                                                                               6 
Definition, scope and importance of environment – need for public awareness. Eco-system and 
Energy flow– ecological succession. Types of biodiversity: genetic, species and ecosystem diversity– 
values of biodiversity, India as a mega-diversity nation – hot-spots of biodiversity – threats to 
biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts – endangered and endemic 
species of India – conservation of biodiversity: In-situ and ex-situ. 
 
UNIT  II       ENVIRONMENTAL POLLUTION                          6   
Causes, Effects and Preventive measures of Water, Soil, Air and Noise Pollutions. 
Solid, Hazardous and E-Waste management. Case studies on Occupational Health and Safety 
Management system (OHASMS). Environmental protection, Environmental protection acts . 
 
UNIT III       RENEWABLE SOURCES OF ENERGY                       6 
Energy management and conservation, New Energy Sources: Need of new sources. Different types 
new energy sources. Applications of- Hydrogen energy, Ocean energy resources, Tidal energy 
conversion. Concept, origin and power plants of geothermal energy. 
 
UNIT IV     SUSTAINABILITY   AND   MANAGEMENT                                                                   6 
Development, GDP, Sustainability- concept, needs and challenges-economic, social and aspects of 
sustainability-from unsustainability to sustainability-millennium development goals, and protocols - 
Sustainable Development Goals-targets, indicators and intervention areas Climate change- Global, 
Regional and local environmental issues and possible solutions-case studies. Concept of Carbon 
Credit, Carbon Footprint. Environmental management in industry-A case study. 
 
UNIT V     SUSTAINABILITY   PRACTICES                                                                               6 
Zero waste and R concept, Circular economy, ISO 14000 Series, Material Life cycle assessment, 
Environmental Impact Assessment. Sustainable habitat: Green buildings, Green materials, Energy 
efficiency, Sustainable transports.  Sustainable energy: Non-conventional Sources, Energy Cycles-
carbon cycle, emission and sequestration, Green Engineering: Sustainable urbanization- Socio-
economical and technological change. 

TOTAL: 30 PERIODS 

COURSE OUTCOMES: 

 To recognize and understand the functions of environment, ecosystems and biodiversity and 
their conservation.  

 To identify the causes, effects of environmental pollution and natural disasters and contribute 
to the preventive measures in the society.  

 To identify and apply the understanding of renewable and non-renewable resources and 
contribute to the sustainable measures to preserve them for future generations. 

 To recognize the different goals of sustainable development and apply them for suitable 
technological advancement and societal development.  
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 To demonstrate the knowledge of sustainability practices and identify green materials, energy 
cycles and the role of sustainable urbanization. 

 
TEXT   BOOKS: 
1. Anubha Kaushik and C. P. Kaushik’s “Perspectives in Environmental Studies”, 6th Edition, New 

Age International Publishers ,2018.  
2. Benny Joseph, ‘Environmental Science and Engineering’, Tata McGraw-Hill, New Delhi, 2016.  
3. Gilbert M.Masters, ‘Introduction to Environmental Engineering and Science’, 2nd edition, Pearson 

Education,  2004.  
4. Allen, D. T. and Shonnard, D. R., Sustainability Engineering: Concepts, Design and Case Studies, 

Prentice Hall. 
5. Bradley. A.S; Adebayo, A.O., Maria, P. Engineering applications in sustainable design and 

development, Cengage learning. 
6. Environment Impact Assessment Guidelines, Notification of Government of India, 2006. 
7. Mackenthun, K.M., Basic Concepts in Environmental Management, Lewis Publication, London, 

1998. 
 
 
 
 
 
REFERENCES  
1. R.K. Trivedi, ‘Handbook of Environmental Laws, Rules, Guidelines, Compliances and Standards’, 

Vol. I and II,  Enviro Media. 38. 
2. Cunningham, W.P. Cooper, T.H. Gorhani, ‘Environmental Encyclopedia’, Jaico Publ., House, 

Mumbai, 2001.  
3. Dharmendra S. Sengar, ‘Environmental law’, Prentice hall of India PVT. LTD, New Delhi, 2007.  
4. Rajagopalan, R, ‘Environmental Studies-From Crisis to Cure’, Oxford University Press, 2005.  
5. Erach  Bharucha “Textbook of Environmental Studies for Undergraduate Courses” Orient  

Blackswan Pvt. Ltd. 2013. 
                                        

       MAPPING OF COs WITH POs AND PSOs 

COs 
                                                           POs              PSOs 

PO1 PO2 PO3 PO4 PO5 P06 P07 PO8 PO9 PO10 PO11 PO12 PS01 PS02 PS03 
 1 2 1 - - - 2 3 - - - - 2 - - - 

2 3 2 - - - 3 3 - - - - 2 - - - 

3 3 -      1 - - 2 2 - - - - 2 - - - 

4 3 2 1 1 - 2 2 - - - - 2 - - - 

5 3 2 1 - - 2 2 - - - - 1 - - - 

Avg. 2.8 1.8 1 1 - 2.2 2.4 - - - - 1.8 - - - 

 
 
 

 
   EE3401 TRANSMISSION AND DISTRIBUTION L T P C 

 3 0 0 3 
  COURSE OBJECTIVES: 
 

 To impart knowledge about the configuration of the electrical power systems.  
 To study the line parameters and interference with neighboring circuits. 
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Online course 
1. https://nptel.ac.in/courses/108105153/ 
2. https://www.dsslearning.com/ac-dc-theory-electrical-measurement/E50060/ 
3. https://pdhonline.com/courses/e244/e244_new.htm 
4. https://swayam.gov.in/nd1_noc19_ee44/ 
5. https://www.udemy.com/course/complete-course-in-electrical-measurement-instrumentation/ 
6. https://www.youtube.com/watch?v=xLjk5DrScEU  

 
 

MAPPING OF COs WITH POs AND PSOs 

   CO’s PO’s PSO’s 
1 2 3 4 5 6 7 8 9 1

0 
11 12 1 2 3 

CO1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
CO2 1 2 2 2 2 1 1 1 1 1 1 1 2 1 1 
CO3 1 2 2 2 2 1 1 1 1 1 1 1 1 1 1 
CO4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
CO5 1 2 3 3 3 1 1 1 1 1 1 1 3 3 3 
CO6 3 3 3 3 3 1 1 1 1 1 1 1 3 3 3 

AVg. 1.33 1.83 2 2 2 1 1 1 1 1 1 1 1.83 1.67 1.67 

1-low, 2-medium, 3-high, ‘-“- no correlation  
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OBJECTIVES: 
 To introduce the basic concepts of environment, ecosystems and biodiversity and 

emphasize on the biodiversity of India and its conservation. 
 To impart knowledge on the causes, effects and control or prevention measures of 

environmental pollution and natural disasters. 
 To facilitate the understanding of global and Indian scenario of renewable and 

nonrenewable resources, causes of their degradation and measures to preserve them. 
 To familiarize the concept of sustainable development goals and appreciate the 

interdependence of economic and social aspects of sustainability, recognize and analyze 
climate changes, concept of carbon credit and the challenges of environmental 
management. 

 To inculcate and embrace sustainability practices and develop a broader understanding on 
green materials, energy cycles and analyze the role of sustainable urbanization. 

 
UNIT   I      ENVIRONMENT AND BIODIVERSITY                                                                         6 
Definition, scope and importance of environment – need for public awareness. Eco-system and 
Energy flow– ecological succession. Types of biodiversity: genetic, species and ecosystem 
diversity– values of biodiversity, India as a mega-diversity nation – hot-spots of biodiversity – 
threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts – endangered and 
endemic species of India – conservation of biodiversity: In-situ and ex-situ. 
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UNIT  II       ENVIRONMENTAL POLLUTION                   6   
Causes, Effects and Preventive measures of Water, Soil, Air and Noise Pollutions. 
Solid, Hazardous and E-Waste management. Case studies on Occupational Health and Safety 
Management system (OHASMS). Environmental protection, Environmental protection acts . 
 
UNIT III       RENEWABLE SOURCES OF ENERGY                 6 
Energy management and conservation, New Energy Sources: Need of new sources. Different 
types new energy sources. Applications of- Hydrogen energy, Ocean energy resources, Tidal 
energy conversion. Concept, origin and power plants of geothermal energy. 
 
UNIT IV     SUSTAINABILITY   AND   MANAGEMENT                                                             6 
Development, GDP, Sustainability- concept, needs and challenges-economic, social and aspects 
of sustainability-from unsustainability to sustainability-millennium development goals, and protocols 
- Sustainable Development Goals-targets, indicators and intervention areas Climate change- 
Global, Regional and local environmental issues and possible solutions-case studies. Concept of 
Carbon Credit, Carbon Footprint. Environmental management in industry-A case study. 
 
UNIT V     SUSTAINABILITY   PRACTICES                                                                          6 
Zero waste and R concept, Circular economy, ISO 14000 Series, Material Life cycle assessment, 
Environmental Impact Assessment. Sustainable habitat: Green buildings, Green materials, Energy 
efficiency, Sustainable transports.  Sustainable energy: Non-conventional Sources, Energy Cycles-
carbon cycle, emission and sequestration, Green Engineering: Sustainable urbanization- Socio-
economical and technological change. 

TOTAL: 30 PERIODS 
 
OUTCOMES: 

 To recognize and understand the functions of environment, ecosystems and biodiversity 
and their conservation.  

 To identify the causes, effects of environmental pollution and natural disasters and 
contribute to the preventive measures in the society.  

 To identify and apply the understanding of renewable and non-renewable resources and 
contribute to the sustainable measures to preserve them for future generations. 

 To recognize the different goals of sustainable development and apply them for suitable 
technological advancement and societal development.  

 To demonstrate the knowledge of sustainability practices and identify green materials, 
energy cycles and the role of sustainable urbanization. 

 
TEXT   BOOKS: 
1. Anubha Kaushik and C. P. Kaushik’s “Perspectives in Environmental Studies”, 6th Edition, New 

Age International Publishers ,2018.  
2. Benny Joseph, ‘Environmental Science and Engineering’, Tata McGraw-Hill, New Delhi, 2016.  
3. Gilbert M.Masters, ‘Introduction to Environmental Engineering and Science’, 2nd edition, 

Pearson Education,  2004.  
4. Allen, D. T. and Shonnard, D. R., Sustainability Engineering: Concepts, Design and Case 

Studies, Prentice Hall. 
5. Bradley. A.S; Adebayo, A.O., Maria, P. Engineering applications in sustainable design and 

development, Cengage learning. 
6. Environment Impact Assessment Guidelines, Notification of Government of India, 2006. 
7. Mackenthun, K.M., Basic Concepts in Environmental Management, Lewis Publication, London, 

1998. 
 
REFERENCES  
1. R.K. Trivedi, ‘Handbook of Environmental Laws, Rules, Guidelines, Compliances and 

Standards’, Vol. I and II,  Enviro Media. 38. 
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2. Cunningham, W.P. Cooper, T.H. Gorhani, ‘Environmental Encyclopedia’, Jaico Publ., House, 
Mumbai, 2001.  

3. Dharmendra S. Sengar, ‘Environmental law’, Prentice hall of India PVT. LTD, New Delhi, 2007.  
4. Rajagopalan, R, ‘Environmental Studies-From Crisis to Cure’, Oxford University Press, 2005.  
5. Erach  Bharucha “Textbook of Environmental Studies for Undergraduate Courses” Orient  

Blackswan Pvt. Ltd. 2013. 
                                          

MAPPING OF COs WITH POs AND PSOs 

COs                 POs PSOs 

PO1 PO2 PO3 PO4 PO5 P06 P07 PO8 PO9 PO10 PO11 PO12 PS01 PS02 PS03 
 1 2 1 - - - 2 3 - - - - 2 - - - 

2 3 2 - - - 3 3 - - - - 2 - - - 

3 3 - 1 - - 2 2 - - - - 2 - - - 

4 3 2 1 1 - 2 2 - - - - 2 - - - 

5 3 2 1 - - 2 2 - - - - 1 - - - 

Avg. 2.8 1.8 1 1 - 2.2 2.4 - - - - 1.8 - - - 
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GE3451  ENVIRONMENTAL  SCIENCES  AND  SUSTAINABILITY          L  T  P  C 

    2   0  0  2 

 

COURSE OBJECTIVES: 

 To introduce the basic concepts of environment, ecosystems and biodiversity and 

emphasize on the biodiversity of India and its conservation. 

 To impart knowledge on the causes, effects and control or prevention measures of 

environmental pollution and natural disasters. 

 To facilitate the understanding of global and Indian scenario of renewable and 

nonrenewable resources, causes of their degradation and measures to preserve them. 

 To familiarize the concept of sustainable development goals and appreciate the 

interdependence of economic and social aspects of sustainability, recognize and analyze 

climate changes, concept of carbon credit and the challenges of environmental 

management. 

 To inculcate and embrace sustainability practices and develop a broader understanding on 

green materials, energy cycles and analyze the role of sustainable urbanization. 

 

UNIT I ENVIRONMENT AND BIODIVERSITY    6 

Definition, scope and importance of environment – need for public awareness. Eco-system and 

Energy flow– ecological succession. Types of biodiversity: genetic, species and ecosystem 

diversity– values of biodiversity, India as a mega-diversity nation – hot-spots of biodiversity – 

threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts – endangered and 

endemic species of India – conservation of biodiversity: In-situ and ex-situ. 

 

UNIT II ENVIRONMENTAL    POLLUTION  9 

Causes, Effects and Preventive measures of Water, Soil, Air and Noise Pollutions.  

Solid, Hazardous and E-Waste management. Case studies on Occupational Health and Safety 

Management system (OHASMS). Environmental protection, Environmental protection  acts . 

 

UNIT III RENEWABLE  SOURCES  OF  ENERGY 6 

Energy management and conservation, New Energy Sources: Need of new sources. Different 

types new energy sources. Applications of- Hydrogen energy, Ocean energy resources, Tidal 

energy conversion. Concept, origin and power plants of geothermal energy.  

 

UNIT IV SUSTAINABILITY   AND   MANAGEMENT  6 

Development , GDP ,Sustainability- concept, needs and challenges-economic, social and aspects 

of sustainability-from unsustainability to sustainability-millennium development goals, and 

protocols-Sustainable Development Goals-targets, indicators and intervention areas Climate 

change- Global, Regional and local environmental issues and possible solutions-case studies. 

Concept of Carbon Credit, Carbon Footprint. Environmental management in industry-A case 

study. 

 

UNIT V SUSTAINABILITY   PRACTICES  6 

Zero waste and R concept, Circular economy, ISO 14000 Series, Material Life cycle assessment, 

Environmental Impact Assessment. Sustainable habitat: Green buildings, Green materials, 

Energy efficiency, Sustainable transports.  Sustainable energy: Non-conventional Sources, 

Energy Cycles-carbon cycle, emission and sequestration, Green Engineering: Sustainable 

urbanization- Socio-economical and technological change. 
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         TOTAL: 30 PERIODS 

COURSE OUTCOMES: 

CO1:To recognize and understand the functions of environment, ecosystems and biodiversity and 

their conservation.  

CO2:To identify the causes, effects of environmental pollution and natural disasters and contribute 

to the preventive measures in the society.  

CO3:To identify and apply the understanding of renewable and non-renewable resources and 

contribute to the sustainable measures to preserve them for future generations. 

CO4:To recognize the different goals of sustainable development and apply them for suitable 

technological advancement and societal development.  

CO5:To demonstrate the knowledge of sustainability practices and identify green materials, energy 

cycles and the role of sustainable urbanization. 

 

TEXT   BOOKS: 

1. Anubha Kaushik and C. P. Kaushik’s “Perspectives in Environmental Studies”, 6th Edition, 

New Age International Publishers ,2018.  

2. Benny Joseph, ‘Environmental Science and Engineering’, Tata McGraw-Hill, New Delhi, 

2016.  

3. Gilbert M.Masters, ‘Introduction to Environmental Engineering and Science’, 2nd edition, 

Pearson Education,  2004.  

4. Allen, D. T. and Shonnard, D. R., Sustainability Engineering: Concepts, Design and Case 

Studies, Prentice Hall. 

5. Bradley. A.S; Adebayo, A.O., Maria, P. Engineering applications in sustainable design and 

development, Cengage learning. 

6. Environment Impact Assessment Guidelines, Notification of Government of India, 2006. 

7. Mackenthun, K.M., Basic Concepts in Environmental Management, Lewis Publication, 

London, 1998. 

   

REFERENCES :  

1. R.K. Trivedi, ‘Handbook of Environmental Laws, Rules, Guidelines, Compliances and 

Standards’, Vol. I and II,  Enviro Media. 38 . edition 2010.  

2. Cunningham, W.P. Cooper, T.H. Gorhani, ‘Environmental Encyclopedia’, Jaico Publ., 

House, Mumbai, 2001.  

3. Dharmendra S. Sengar, ‘Environmental law’, Prentice hall of India PVT. LTD, New Delhi, 

2007.  

4. Rajagopalan, R, ‘Environmental Studies-From Crisis to Cure’, Oxford University Press, 

Third Edition, 2015.  

5. Erach  Bharucha “Textbook of Environmental Studies for Undergraduate Courses” Orient  

Blackswan Pvt. Ltd. 2013. 

CO’s-PO’s & PSO’s MAPPING 

CO PO PSO 

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

 1 2 1 - - - 2 3 - - - - 2 - - - 

2 3 2 - - - 3 3 - - - - 2 - - - 

3 3 - 1 - - 2 2 - - - - 2 - - - 

4 3 2 1 1 - 2 2 - - - - 2 - - - 

5 3 2 1 - - 2 2 - - - - 1 - - - 



REFERENCES: 

1. Singh. D.K., “Strength of Materials”, Ane Books Pvt Ltd., New Delhi, 2021. 
2. Egor P Popov, “Engineering Mechanics of Solids”, 2nd edition, PHI Learning Pvt. Ltd., New Delhi, 

2015. 

3. Beer. F.P. & Johnston. E.R. “Mechanics of Materials”, Tata McGraw Hill, 8th  Edition, New Delhi 
2019. 

4. Vazirani. V.N, Ratwani. M.M, Duggal .S.K “Analysis of Structures: Analysis, Design and 

Detailing of Structures-Vol.1”, Khanna Publishers, New Delhi 2014. 

 

CO 
PO PSO 

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

1 3 3 3 3 2 3 1 3 2 3 1 3 3 2 3 

2 3 3 3 3 2 3 1 3 2 3 1 3 3 2 3 

3 3 3 3 3 2 3 1 3 2 3 1 3 3 2 3 

4 3 3 3 3 2 3 1 3 2 3 1 3 3 2 3 

5 3 3 3 3 2 3 1 3 2 3 1 3 3 2 3 

Low (1) ;     Medium (2) ;       High (3) 
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                                                                                                                                             2  0  0  2 

OBJECTIVES: 

 To introduce the basic concepts of environment, ecosystems and biodiversity and emphasize 
on the biodiversity of India and its conservation. 

 To impart knowledge on the causes, effects and control or prevention measures of 
environmental pollution and natural disasters. 

 To facilitate the understanding of global and Indian scenario of renewable and nonrenewable 
resources, causes of their degradation and measures to preserve them. 

 To familiarize the concept of sustainable development goals and appreciate the 
interdependence of economic and social aspects of sustainability, recognize and analyze 
climate changes, concept of carbon credit and the challenges of environmental 
management. 

 To inculcate and embrace sustainability practices and develop a broader understanding on 
green materials, energy cycles and analyze the role of sustainable urbanization. 

UNIT I ENVIRONMENT AND BIODIVERSITY                                                           6 
Definition, scope and importance of environment – need for public awareness. Eco-system and 
Energy flow– ecological succession. Types of biodiversity: genetic, species and ecosystem 
diversity– values of biodiversity, India as a mega-diversity nation – hot-spots of biodiversity – threats 
to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts – endangered and endemic 
species of India – conservation of biodiversity: In-situ and ex-situ. 
 
UNIT II ENVIRONMENTAL    POLLUTION                                                                 6 
Causes, Effects and Preventive measures of Water, Soil, Air and Noise Pollutions.  
Solid, Hazardous and E-Waste management. Case studies on Occupational Health and Safety 
Management system (OHASMS). Environmental protection, Environmental protection  acts. 
 
UNIT III RENEWABLE SOURCES OF ENERGY                                                         6 
Energy management and conservation, New Energy Sources: Need of new sources. Different types 
new energy sources. Applications of- Hydrogen energy, Ocean energy resources, Tidal energy 
conversion. Concept, origin and power plants of geothermal energy.  
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UNIT IV SUSTAINABILITY   AND   MANAGEMENT                                                  6 
Development, GDP, Sustainability- concept, needs and challenges-economic, social and aspects of 
sustainability-from unsustainability to sustainability-millennium development goals, and protocols-
Sustainable Development Goals-targets, indicators and intervention areas Climate change- Global, 
Regional and local environmental issues and possible solutions-case studies. Concept of Carbon 
Credit, Carbon Footprint. Environmental management in industry-A case study. 
 
UNIT V SUSTAINABILITY   PRACTICES                                                                   6 
Zero waste and R concept, Circular economy, ISO 14000 Series, Material Life cycle assessment, 
Environmental Impact Assessment. Sustainable habitat: Green buildings, Green materials, Energy 
efficiency, Sustainable transports.  Sustainable energy: Non-conventional Sources, Energy Cycles-
carbon cycle, emission and sequestration, Green Engineering: Sustainable urbanization- Socio-
economical and technological change. 
                        TOTAL : 30 PERIODS 

OUTCOMES: 

 To recognize and understand the functions of environment, ecosystems and biodiversity and 
their conservation.  

 To identify the causes, effects of environmental pollution and natural disasters and contribute 
to the preventive measures in the society.  

 To identify and apply the understanding of renewable and non-renewable resources and 
contribute to the sustainable measures to preserve them for future generations. 

 To recognize the different goals of sustainable development and apply them for suitable 
technological advancement and societal development.  

 To demonstrate the knowledge of sustainability practices and identify green materials, 
energy cycles and the role of sustainable urbanization. 

 

TEXT BOOKS: 
1. Anubha Kaushik and C. P. Kaushik’s “Perspectives in Environmental Studies”, 6th Edition, 

New Age International Publishers ,2018.  
2. Benny Joseph, ‘Environmental Science and Engineering’, Tata McGraw-Hill, New Delhi, 

2016.  
3. Gilbert M.Masters, ‘Introduction to Environmental Engineering and Science’, 2nd edition, 

Pearson Education,  2004.  
4. Allen, D. T. and Shonnard, D. R., Sustainability Engineering: Concepts, Design and Case 

Studies, Prentice Hall. 
5. Bradley. A.S; Adebayo, A.O., Maria, P. Engineering applications in sustainable design and 

development, Cengage learning. 
6. Environment Impact Assessment Guidelines, Notification of Government of India, 2006. 
7. Mackenthun, K.M., Basic Concepts in Environmental Management, Lewis Publication, 

London, 1998. 
  REFERENCES :  

1. R.K. Trivedi, ‘Handbook of Environmental Laws, Rules, Guidelines, Compliances and 
Standards’, Vol. I and II,  Enviro Media. 38 . Edition 2010.  

2. Cunningham, W.P. Cooper, T.H. Gorhani, ‘Environmental Encyclopedia’, Jaico Publ., House, 
Mumbai, 2001.  

3. Dharmendra S. Sengar, ‘Environmental law’, Prentice hall of India PVT. LTD, New Delhi, 
2007.  

4. Rajagopalan, R, ‘Environmental Studies-From Crisis to Cure’, Oxford University Press, Third 
Edition, 2015.  

5. Erach Bharucha “Textbook of Environmental Studies for Undergraduate Courses” Orient  
Blackswan Pvt. Ltd. 2013. 

 
 
 
 

 



CO-PO & PSO MAPPING 

CO PO PSO 

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

 1 2 1 - - -    2 3 - - - -     2 - - - 

2 3 2 - - - 3 3 - - - -  2 - - - 

3 3 - 1 - - 2 2 - - - -  2 - - - 

4 3 2 1 1 -    2 2 - - - -     2 - - - 

5 3 2 1 - - 2 2 - - - -  1 - - - 

Avg. 2.8 1.8 1 1 - 2.2 2.4 - - - - 1.8 - - - 

1-low, 2-medium, 3-high, ‘-“- no correlation  
 

 
 
 
 
 
 

                                                NCC Credit Course Level 2* 
     

NX3451                 (ARMY WING) NCC Credit Course Level - II         L T  P  C 

                               3  0  0  3 

 

PERSONALITY DEVELOPMENT    9 

PD 3 Group Discussion: Change your mindset, Time Management, Social Skills   6 

PD 5 Public Speaking    3 

 

LEADERSHIP    7 

L 2 Case Studies: APJ Abdul Kalam, Deepa Malik, Maharana Pratap, N Narayan Murty, Ratan 

Tata, Rabindra Nath Tagore, Role of NCC cadets in 1965    7 

 

DISASTER MANAGEMENT    13 

DM 1 Disaster Management Capsule: Organisation, Types of Disasters, Essential Services, 

Assistance, Civil Defence Organisation    3 

DM 2      Initiative Training, Organising Skills, Do's & Don’t's,  

  Natural Disasters, Man Made Disasters    9 

DM 3  Fire Service & Fire Fighting    1 

 

ENVIRONMENTAL AWARENESS & CONSERVATION     3 

EA 1 Environmental Awareness and Conservation    3 

      

GENERAL AWARENESS    4 

GA 1 General Knowledge    4 

      

ARMED FORCES    6 

AF 1 Armed Forces, Army, CAPF, Police    6 

     

ADVENTURE    1 

AD 1 Introduction to Adventure Activities    1 

BORDER & COASTAL AREAS    2 

BCA 1 History, Geography & Topography of Border/Coastal areas    2 

 

                   TOTAL: 45 PERIODS 



 

 

UNIT III           LAMINA STRENGTH ANALYSIS                                                                              9 
Introduction - Maximum Stress and Strain Criteria. Von-Misses Yield criterion for Isotropic Materials. 
Generalized  Hill’s Criterion for  Anisotropic materials. Tsai-Hill’s  Failure  Criterion for  
Composites. Tensor Polynomial (Tsai-Wu) Failure criterion.  Prediction of laminate Failure 

 
UNIT IV          THERMAL ANALYSIS                                                                                                9 
Assumption of Constant C.T.E’s. Modification of Hooke’s Law. Modification of Laminate Constitutive 
Equations. Orthotropic Lamina C.T.E’s. C.T.E’s for special Laminate Configurations – 
Unidirectional, Off-axis, Symmetric Balanced Laminates, Zero C.T.E laminates, Thermally Quasi-
Isotropic Laminates 
UNIT V           ANALYSIS OF LAMINATED FLAT PLATES                                                            9 
Equilibrium Equations of Motion. Energy Formulations. Static Bending Analysis. Buckling Analysis. 
Free Vibrations – Natural Frequencies 

TOTAL: 45 PERIODS 
OUTCOMES:  

Upon the completion of this course the students will be able to 
CO1 Summarize the various types of Fibers, Equations and manufacturing methods for 

Composite materials 
 

CO2 Derive Flat plate Laminate equations  
CO3 Analyze Lamina strength  
CO4 Analyze the thermal behavior of Composite laminates  
CO5 Analyze Laminate flat plates  

 
TEXT BOOKS: 
1. Gibson, R.F., "Principles of Composite Material Mechanics", Second Edition, McGraw-Hill, 

CRC press in progress, 1994, -. 
2. Hyer, M.W., “Stress Analysis of Fiber – Reinforced Composite Materials”, McGraw Hill, 1998 
 
REFERENCES: 
1. Agarwal, B.D., and Broutman L.J., “Analysis and Performance of Fiber Composites”, John 

Wiley and Sons, New York, 1990. 
2. Halpin, J.C., “Primer on Composite Materials, Analysis”, Technomic Publishing Co., 1984. 
3. Issac  M.  Daniel  and  Ori  Ishai,  “Engineering  Mechanics  of  Composite  Materials”,  Oxford 

University Press-2006, First Indian Edition - 2007 
4. Mallick, P.K., Fiber, ”Reinforced Composites: Materials, Manufacturing and Design”, Maneel 

Dekker Inc, 1993. 
5. Mallick, P.K. and Newman, S., (edition), “Composite Materials Technology: Processes and 

Properties”, Hansen Publisher, Munish, 1990. 
 
 
 
 

  GE8074     HUMAN RIGHTS                        L  T   P C 
                                                                                                                                                  3   0  0  3 
   
OBJECTIVE: 

 To sensitize the Engineering students to various aspects of Human Rights. 
 
 UNIT I                                                                                                                                          9 
Human Rights – Meaning, origin and Development.   Notion and classification of Rights – Natural, 
Moral and Legal Rights.  Civil and Political Rights, Economic, Social and Cultural Rights; collective / 
Solidarity Rights.  
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 UNIT II                                                                                                                                         9 
 Evolution of the concept of Human Rights Magana carta – Geneva convention of 1864.  Universal   
 Declaration of Human Rights, 1948.  Theories of Human Rights.   
  
UNIT III                                                                                                                                        9 
Theories and perspectives of UN Laws – UN Agencies to monitor and compliance.  
 
 UNIT IV                                                                                                                                                 9 
 Human Rights in India – Constitutional Provisions / Guarantees. 
 
 UNIT V                                                                                                                                         9 
Human Rights of Disadvantaged People – Women, Children, Displaced persons and Disabled 
persons, including Aged and HIV Infected People.  Implementation of Human Rights – National and 
State Human Rights Commission – Judiciary – Role of NGO’s, Media, Educational Institutions, Social 
Movements.  

TOTAL : 45 PERIODS 
 OUTCOME : 

 Engineering students will acquire the basic knowledge of human rights. 
     
       REFERENCES: 

1. Chandra U., “Human Rights”, Allahabad Law Agency, Allahabad, 2014.  
2. Kapoor S.K., “Human Rights under International law and Indian Laws”, Central Law Agency, 

Allahabad, 2014. 
3. Upendra Baxi, The Future of Human Rights, Oxford University Press, New Delhi. 
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                                                                                                                                                  3   0  0   3 
OBJECTIVES: 

 To provide students an exposure to disasters, their significance and types. 
 To ensure that students begin to understand the relationship between vulnerability, disasters, 

disaster prevention and risk reduction 
 To gain a preliminary understanding of approaches of Disaster Risk Reduction (DRR) 
 To enhance awareness of institutional processes in the country and 
 To develop rudimentary ability to respond to their surroundings with potential 

disaster response in areas where they live, with due sensitivity 
 
UNIT I  INTRODUCTION TO DISASTERS                                              9 
Definition: Disaster, Hazard, Vulnerability, Resilience, Risks – Disasters: Types of disasters – 
Earthquake, Landslide, Flood, Drought, Fire etc -  Classification, Causes, Impacts including social, 
economic, political, environmental, health, psychosocial, etc.- Differential impacts- in terms of caste, 
class, gender, age, location, disability - Global trends in disasters: urban disasters, pandemics, 
complex emergencies, Climate change- Dos and Don’ts during various types of Disasters. 
 
UNIT II  APPROACHES TO DISASTER RISK REDUCTION (DRR)                                           9 
Disaster cycle - Phases, Culture of safety, prevention, mitigation and preparedness community based 
DRR, Structural- nonstructural measures, Roles and responsibilities of- community, Panchayati Raj 
Institutions / Urban Local Bodies (PRIs/ULBs), States, Centre, and other stake-holders- Institutional 
Processess and Framework at State and Central Level-  State Disaster Management 
Authority(SDMA) – Early Warning System – Advisories from Appropriate Agencies. 
 



 
REFERENCES: 
1.   Robert Schultheis and Mary Sumner, Management Information Systems – The Manager’ s View, 

Tata McGraw Hill, 2008.  
2.   Kenneth C. Laudon and Jane P Laudon, Management Information Systems – Managing the Digital 

Firm, 15  th edition, 2018.  
3.   Panneerselvam. R, Database Management Systems, 3rd Edition, PHI Learning, 2018. 
 
 
 
 
 
BA4111             INDIAN ETHOS (SEMINAR)           L  T  P  C   
                   0   0  4  2  
 
COURSE OBJECTIVES:        

¾ To enable the learners in understanding of the basic concepts of Indian Ethos and familiarise 
about ethical behaviour and value systems at work. 

 
 

NOTE: 
¾ The following is the list of topics suggested for preparation and presentation by students twice 

during the semester.  
¾ This will be evaluated by the faculty member(s) handling the course and the final marks are 

consolidated at the end of the semester. No end semester examination is required for this 
course. 

1) Indian Ethos and Personality Development  
2) Work ethos and ethics for Professional Managers 
3) Indian Values, Value Systems and Wisdom for modern managers 
4) Ethos in leadership development 
5) Indian system of learning – Gurukul system of learning, Law of humility, Law of growth, 

Law of responsibility 
 
               TOTAL:  60 PERIODS 

 
COURSE OUTCOMES: 
1. The learners are able to apply the basic concepts of Indian ethos and value systems at work. 
2. The learners can handle issues of business ethics and offer solutions in ethical perspectives 
3. The learners are professionally efficient and skilful in value systems and culture 
4. The learners are capable in ethically manage business towards well being of the society. 
5. The learners can be socially effective in undertaking business responsibilities. 
 
 

BA4112   BUSINESS COMMUNICATION (LABORATORY) 
                      L  T  P  C  
                                 0   0  4  2         

COURSE OBJECTIVES:  
¾ To help the students to acquire some of the necessary skills to handle day-to-day managerial 

responsibilities, such as - making speeches, controlling one-to-one communication, enriching 
group activities and processes, giving effective presentations, writing letters, memos, minutes, 
reports and advertising, and maintaining one’s poise in private and in public,  

 
UNIT I    INTRODUCTION AND TYPES OF BUSINESS COMMUNICATION   12 
Introduction to Business Communication: Principles of effective communication, Target group 
profile, Barriers of Communication, Reading Skills, Listening, Feedback. - Principles of Nonverbal 
Communication: Professional dressing and body language. Role Playing, Debates and Quiz. Types 
of managerial speeches - Presentations and Extempore - speech of introduction, speech of thanks, 
occasional speech, theme speech. - Group communication: Meetings, group discussions. - Other 
Aspects of Communication: Cross Cultural Dimensions of Business Communication Technology 
and Communication, Ethical & Legal Issues in Business Communication. 
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                  0  0  4  2  
COURSE OBJECTIVE:        

 
¾ To enable the learners to have exposure on business ethics and ethical business perspectives. 

 
NOTE : 

¾ The following is the list of topics suggested for preparation and presentation bystudents twice 
during the semester.  

¾ This will be evaluated by the faculty member(s) handling the course and the final marks are 
consolidated at the end of the semester. No end semester examination is required for this 
course. 

1) Individual Culture and Ethics 
2) Ethical codes of conduct and value Systems 
3) Loyalty and Ethical Behaviour, Ethical decision making 
4) Ethical business issues and solutions  
5) Corporate Social Responsibilities of Business 

             TOTAL:  60 PERIODS 
 

 
COURSE OUTCOMES: 

1. The learners can handle issues of business ethics and offer solutions ethical perspectives  
2. The learners are able to apply the basic concepts of Indian ethos and value systems at work. 
3. The learners can handle issues of business ethics and offer solutions in ethical perspectives 
4. The learners are professionally efficient and skilful in value systems and culture 
5. The learners are capable in ethically manage business towards well being of the society. 
6. The learners can be socially effective in undertaking business responsibilities. 

 
 
 

BA4212 DATA ANALYSIS AND BUSINESS MODELING 
(LABORATORY ) 

 
 

L T 

 
 
P  C 

  0 0 4 2 
OBJECTIVE : 
     
¾ to have hands-on experience on data analysis for business modeling. 

 

S.No. Exp. No. 

Details of experiments 

Duration 

 
  

Name 
 

    
     

1 1 Descriptive Statistics 4  
     

2 2 Parametric Tests 4  
     

3 3 Non-parametric Tests 4  
     

4 4 Correlation & Regression 4  
     

5 5 Forecasting 4  
     

6 -   Extended experiment – 1 4  
     

7 6 Portfolio Selection 4  
     

8 7 Risk Analysis & Sensitivity Analysis 4  
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