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MANDATORY COURSE 

 

MCGN9305 Environmental Science 2-0-0 Credit-0 

 

Unit 1: Multidisciplinary nature of environmental studies  

Definition, scope and importance), Need for public awareness. 

Renewable and non-renewable resources  

Natural resources and associated problems, role of an individual in conservation of natural resources, equitable 

use of resources for sustainable lifestyles. 

 

Unit 2: Ecosystems 

Concept of an ecosystem, Structure and function of an ecosystem, Producers, consumers and decomposers, 

Energy flow in the ecosystem, Ecological succession, Food chains, food webs and ecological pyramids, 

Introduction, types, characteristic features, structure and function of the following ecosystems:- 

a. Forest ecosystem 

b. Grassland ecosystem 

c. Desert ecosystem 

d. Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries) 

 

Unit 3: Biodiversity and its conservation 

•  Introduction – Definition: genetic, species and ecosystem diversity. 

• Bio geographical classification of India 

• Biodiversity at global, National and local levels. 

• India as a mega-diversity nation 

• Hot-sports 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 conservation of biodiversity. 

 

Unit 4: Environmental Pollution Cause, effects and control measures of :- 

Air pollution, water pollution, soil pollution, noise pollution, nuclear hazards and solid waste Management: 

Causes, effects and control measures of urban and industrial wastes, Disaster management: floods, earthquake, 

cyclone and landslides. 

 

Unit 5: Social Issues and the Environment 

Sustainable development, water conservation, rain water harvesting, resettlement and rehabilitation of people; 

its problems and concerns. Environmental ethics: Issues and possible solutions. Climate change, global 

warming, acid rain, ozone layer depletion. 

 

Text Books 

1. Environmental Science And Engineering by Rajesh Gopinath N. Balasubramanya, Cengage India. 

Common for all the disciplines of UG
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2. Fundamental Concepts in Environmental Studies by Dr. D.D. Mishra S. Chand Publication. 

3. Basic environmental Sciences for undergraduates by Dr. Sohini Singh, Dr. Tanu Allen and Dr. Richa 

K. Tyagi, Vayu education of India. 

 

 

MANDATORY COURSE 

 

MCHM9306 Universal Human Values 2-0-0 Credit-0 

 

Objective: 

1. To help students distinguish between values and skills, and understand the need, basic guidelines, 

content and process of value education. 

2. To sensitize the student towards issues in society and nature. 

3. To Strengthen self-reflection to know what the students „really want to be‟ in their life and profession. 

4. To understand harmony at all the levels of human living, applying the understanding of harmony in 

existence in their profession and lead an ethical life. 

 

Module I           10 Hours 

1. Need, basic guidelines, content and process for Value Education,  Self-Exploration– content and 

process; 

 

2. Happiness and Prosperity- A look at basic Human Aspirations, Right understanding, Relationship and 

Physical Facilities for Human Aspirations. 

 

3. Method to fulfill the human aspirations: understanding and living in harmony at various levels. 

 

Module II                                 10 Hours 

1. Human being as a co-existence of the sentient „I‟ and the material „Body‟, Self („I‟) and „Body‟ - Sukh 

and Suvidha 

 

2. Body as an instrument of „I‟ (I being the doer, seer and enjoyer), the characteristics and activities of „I‟ 

and harmony in „I‟, 

 

3. Harmony of I with the Body: Sanyam and Swasthya; Needs of Body and Psyche: Sanyam and Swasthya  

 

Module III           12 Hours 

1. Harmony in the Family, values in human-human relationship; Trust (Vishwas) and Respect (Samman) 

as the foundational values of relationship, meaning of Vishwas and Samman 

 

2. Harmony in the society: Samadhan, Samridhi, Abhay, Sah-astitva, universal harmonious order in 

society- family to world family, harmony in the Nature : recyclability and self-regulation in nature 
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3. Natural acceptance of human values, Ethical Human Conduct, and Humanistic Education, 

 

Module IV           08 Hours 

1. Competence in Professional Ethics: professional competence for augmenting universal human order, 

people-friendly and eco-friendly production systems, technologies and management 

 

2. Strategy for transition from the present state to Universal Human Order 

 

3. Being socially and ecologically responsible engineers with mutually enriching institutions and 

organizations. 

 

Text Book: 

1. R R Gaur, R Sangal, G P Bagaria, 2009, A Foundation Course in Human Values and Professional 

Ethics. 

 

References Books: 

1. A Nagraj, 1998, Jeevan Vidya Ek Parichay, Divya Path Sansthan, Amarkantak. 

2. A N Tripathy, 2003, Human Values, New Age International Publishers. 

3. B P Banerjee, 2005, Foundations of Ethics and Management, Excel Books 

 

Course Outcome: 

On completion of this course, the students will be able to: 

1. Distinguish between values and skills; understand the need, basic guidelines, content and process of 

value education. 

2. Distinguish between the Self and the Body; understand the meaning of Harmony in the Self the Co-

existence of Self and Body. 

3. Understand the value of harmonious relationship based on trust, respect and other naturally acceptable 

feelings.  

4. Distinguish between ethical and unethical practices, and start working out the strategy to actualize a 

harmonious environment. 

 

 

HONOURS 

 

HNEC0303 Machine Learning 3-1-0 Credits 4 

 

COURSE OBJECTIVES  

1. To introduce students to the basic concepts and techniques of Machine Learning. 

2. To develop skills of using recent machine learning software for solving problems. 
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MANDATAORY COURSE 
 

MCHM9203 CONSTITUTION OF INDIA 2-0-0 Credit-0 

 

OBJECTIVES OF THE STUDY 

1. To create awareness about the constitutional values and objectives written in the Indian Constitution. 

2. To ascertain the views of student teachers regarding the achievement made in respect of each of the 

values /objectives in the present context in India. 

 

Course content 

Module 1 

Meaning of the constitution law and constitutionalism, Historical perspective of the Constitution of India, 

Salient features and characteristics of the Constitution of India, Scheme of the fundamental rights 

The scheme of the Fundamental Duties and its legal status 

 

Module 2 

The Directive Principles of State Policy – Its importance and implementation, Federal structure and 

distribution of legislative and financial powers between the Union and the States 

 

Module 3  

Parliamentary Form of Government in India – The constitution powers and status of the President of India 

Amendment of the Constitutional Powers and Procedure, 

The historical perspectives of the constitutional amendments in India  

 

Module 4  

Emergency Provisions: National Emergency, President Rule, Financial Emergency 

Local Self Government – Constitutional Scheme in India  

 

Module 5  

Scheme of the Fundamental Right to Equality  Scheme of the Fundamental Right to certain Freedom under 

Article 19 , Scope of the Right to Life and Personal Liberty under Article 21       

 

REFERENCES 

1. Austin, Granville (1996), ³ The Indian Constitution: Cornerstone of a Nation´, Oxford: Clarendon 

Press, p. 308. 

2. Nehru, Jawaharlal (1949), ³ „Independence and after´, New Delhi: Publication Division, Govt. of India, 

p.375 

3. Wheare, K.C.(1964), ³Modern Constitutions´, London: Oxford University Press,p.98. 

4. Frankfurter, Felix (1961), ³Mr. Justice Holmes and the Supreme Court´, Cambridge: The Belknap press 

of Harvard University Press, P.59. 

5. Kashyap, S.C.(1995), ³Our Constitution´, New Delhi: National Book Trust, India,p.51. 

6. Basu, D.D.(1991), ³ Introduction to the Constitution of India´, New Delhi 
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Course Outcomes: 

After study of the course, the students are able to- 

1. Havegeneralknowledgeandlegalliteracyandtherebytotakeupcompetitive examinations 

2. Understand state and central policies, fundamental duties 

3. Understand Electoral Process, special provisions 

4. Understand powers and functions of Municipalities, Panchayats and Co-operative Societies, and 

5. Understand Engineering ethics and responsibilities of Engineers. 

6. Have an awareness about basic human rights in India 

 

 

 

MANDATAORY COURSE 

 

MCHM9204 ESSENCE OF INDIAN TRADITIONAL 

KNOWLEDGE 

2-0-0 Credit-0 

 

Course Objectives:  

1. The course aims at imparting basic principles of thought process, reasoning and inferencing. 

Sustainability is at the core of Indian Traditional Knowledge Systems connecting society and nature.   

2. Holistic life style of Yogic-science and wisdom capsules in Sanskrit literature are also important in 

modern society with rapid technological advancements and societal disruptions 

3. The course focuses on introduction to Indian Knowledge System, Indian perspective of modern 

scientific world-view and basic principles of Yoga and holistic health care system.  

 

Course content : 

   , (ii)       (      ,       ,       ,          ) (iii) 

      (    ,    ,    ,       ,           ), (iv)       (    ,           ,      ,       ) 

 

 

I.VEDA II. UPAVEDA (AYURVEDA, DHANURVEDA, GANDHARVA VEDA, STHAPATYA Etc) iii. 

VEDANGA (SIKHYA, KALPA, NIRUTA, BYAKARANA, JYOTISYA CHHANDA) IV. UPANGA ( 

DHARMA SASTRA, MIMANSA, TARKA SASTRA, PURANA) 

 

 Modern Science and Indian Knowledge System 

 Yoga and Holistic Health care 

 Case Studies.  

 

Course Outcomes: 

Ability to understand, connect up and explain basics of Indian Traditional knowledge modern scientific 

perspective.  

 

 Suggested Text/Reference Books  

1. V. Sivaramakrishna (Ed.), Cultural Heritage of India-Course Material, Bharatiya Vidya Bhavan, 



B.Tech Syllabus for Admission Batch 2018-19 Onwards Chemical Engineering 

Page 12 of 40 
 

Mumbai, 5th Edition, 2014 

2. Swami Jitatmanand, Modern Physics and Vedant, Bharatiya Vidya Bhavan 

3. Fritzof Capra, Tao of Physics 

4. Fritzof Capra, The wave of Life 

5. V N Jha (Eng. Trans,), Tarkasangraha of Annam Bhatta, Inernational Chinmay Foundation, Velliarnad, 

Amaku,am 

6. Yoga Sutra of Patanjali, Ramakrishna Mission, Kolkatta 

7. GN Jha (Eng. Trans.) Ed. R N Jha, Yoga-darshanam with Vyasa Bhashya, Vidyanidhi Prakasham, 

Delhi, 2016  

8. RN Jha, Science of Consciousness Psychotherapy and Yoga Practices, Vidyanidhi Prakasham, Delhi, 

2016 9.  

9. P R Sharma (English translation), Shodashang Hridayam 

 

 

 

HONOURS 

 

HNCH0201 Fundamentals of Unit Operations 3L-1T-0P 4 Credits 

 

Objective of the course: 

This course will enable students 

1. To know the fundamental concepts of fluid mechanics, heat and mass transfer. 

2. To solve the engineering problems related to fluid flow, heat and mass transfer. 

3. To understand the design concepts of fluid and particulate technology. 

 

Module-1           (10 Hours) 

Fluid definition and classification, Rheological behavior of fluids & Newton‟s Law of viscosity. Fluid statics-

Pascal‟s law, Hydrostatic equilibrium, Barometric equation and pressure measurement(problems),Basic 

equations of fluid flow – Continuity equation, Euler‟s equation and Bernoulli equation; Types of flow – 

laminar and turbulent; Reynolds experiment; Flow through circular and non circular conduits – Hagen 

Poiseuille equation (no derivation).Flow past immersed bodies – drag and drag co-efficients, application of 

Kozney Karmen & Burke Plummer equation; Flow through stagnant fluids – theory of Settling and 

Sedimentation – Equipment (cyclones, thickeners) Conceptual numericals. 

 

Module-2            (10 Hours) 

Different types of flow measuring devices, flow measurements – Orifice meter, Venturimeter, Rotameter. 

Pumps – types of pumps (Centrifugal & Reciprocating pumps), application of Bernoulli‟s equation for Energy 

calculations in pumps. Properties and handling of particulate solids – characterization of solid particles, 

average particle size, screen analysis- Conceptual numericals of differential and cumulative analysis. Size 

reduction –characteristics of comminuted products, crushing laws, working principle of ball mill., Mixing – 

types of mixers (ribbon and muller mixer), power number and power number calculation; Filtration & types, 

filtration equipment (plate and frame, rotary drum). Conceptual numericals. 
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facilities. 

 

References: 

Motivating UG Students Towards Studies, Rajeev Sangal, IIT BHU Varanasi, Gautam Biswas, IIT Guwahati, 

Timothy Gonsalves, IIT Mandi, Pushpak Bhattacharya, IIT Patna, (Committee of IIT Directors), 31 March 

2016, IIT Directors’ Secretariat, IIT Delhi. 

 

MCGN9102 (D) Professional Ethics 2-0-0 Credit 0 

 

Module-I  

1. Introduction to Ethics:  

1.1 Basic terms- Moral, Ethics, Ethical dilemma, Emotional intelligence  

1.2 Moral development theories of Kohlberg and Piaget  

1.3 View on ethics by Aristotle  

1.4 Governing factors of an individual's value system  

1.5 Personal and professional ethics  

 

 

Module-II  

2. Profession and Professionalism:  

2.1 Clarification of the concepts: Profession, Professional, Professionalism, Professional accountability, 

Professional risks, Profession and Craftsmanship, Conflict of interest  

2.2 Distinguishing features of a professional  

2.3 Role and responsibilities of professionals  

2.4 Professionals’ duties towards the organization and vice-a-versa  

 

3. Ethical Theories:  

3.1 Various ethical theories and their application- Consequentialism, Deontology, Virtue theory, Rights Theory, 

Casuist theory  

3.2 Ethical terms: Moral absolutism, Moral Relativism, Moral Pluralism etc.  

3.3 Resolving Ethical Dilemma  

 

 

Module-III  

4. Ethics in Engineering:  

4.1 Purpose and concept of Engineering Ethics  

4.2 Engineering as social experimentation  

4.3 Types of inquiry  

4.4 Issues in engineering ethics  

 

5 Engineers' Responsibility and Safety:  

5.1 Safety, Risk, Underestimating the risk, Over estimating the risk, Risk-benefit analysis  

5.2 Causes of an accident and identification of the preventive measures to be taken  

5.3 Case Studies  

 

 

Module-IV  

6. Global Ethical Issues:  

6.1 Different ethical issues in business, environment, IT, Bioethics, Intellectual Property Rights (IPR), 
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Research, Media, CSR etc.  

 

7. Ethical Codes:  

7.1 Meaning and the significance of ethical codes  

7.2 The limitations of ethical codes.  

 

 

Recommended Books For Reference:  
1. R. Subramanian, “Professional Ethics” , Oxford University Press, New Delhi, 2013  

2. Mike W. Martin and Roland Schinzinger, “Ethics in Engineering”, Tata McGraw Hill, New Delhi, 2013  

3. Charles E Harris, Michael S Pritchard and Michael J Rabins, “Engineering Ethics – Concepts and Cases”, 

Thompson Learning, 2003.   

4. Daniel Albuquerque, “Business Ethics”, Oxford University Press, New Delhi, 2013  

5. Edmund G. Seebauer and Robert L. Barry, “Fundamentals of Ethics”, Oxford University Press, New Delhi, 

2012.  
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