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http://www.youtube.com/watch?v=4KWsbsJW9pU&list=PLnts6bz5xbzEjSVZP40SUiWxOu0IFNp9c&index=2
http://www.youtube.com/watch?v=wi6CxCqVgaI&list=PLnts6bz5xbzEjSVZP40SUiWxOu0IFNp9c&index=12
http://www.youtube.com/watch?v=wi6CxCqVgaI&list=PLnts6bz5xbzEjSVZP40SUiWxOu0IFNp9c&index=12
http://www.youtube.com/watch?v=ebXzHp7HNQg&list=PLnts6bz5xbzEjSVZP40SUiWxOu0IFNp9c&index=13
http://www.youtube.com/watch?v=ebXzHp7HNQg&list=PLnts6bz5xbzEjSVZP40SUiWxOu0IFNp9c&index=13
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https://nptel.ac.in/courses/105105108/
https://nptel.ac.in/courses/105/102/105102090/
https://nptel.ac.in/courses/105105108/
https://nptel.ac.in/courses/105/102/105102090/
https://nptel.ac.in/courses/105105108/
https://nptel.ac.in/courses/105/102/105102090/
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http://nptel.ac.in/courses/Webcourse-contents/IIT%20Bombay/Mathematics%20I/TOC-
http://nptel.ac.in/courses/Webcourse-contents/IIT%20Bombay/Mathematics%20I/TOC-
http://www.digimat.in/nptel/courses/video/105104167/L04.html
https://swayam.gov.in/nd1_noc19_ce34/
https://nptel.ac.in/courses/105103176/


 

 

 

 

 

 

 

 

 

 

 

 

 

 





 

 

 





1. PÀ£ÀßqÀ s̈ÁµÉ-¸ÀAQë¥ÀÛ «ªÀgÀuÉ. 

2. s̈ÁµÁ ¥ÀæAiÉÆÃUÀ¯ÁèUÀÄªÀ É̄ÆÃ¥ÀzÉÆÃµÀUÀ¼ÀÄ ªÀÄvÀÄÛ CªÀÅUÀ¼À ¤ªÁgÀuÉ 

1. É̄ÃR£À aºÉßUÀ¼ÀÄ ªÀÄvÀÄÛ CªÀÅUÀ¼À G¥ÀAiÉÆÃUÀ 

2. ¥ÀvÀæ ªÀåªÀºÁgÀ. 

1. DqÀ½vÀ ¥ÀvÀæUÀ¼ÀÄ. 

2. ¸ÀPÁðgÀzÀDzÉÃ±À ¥ÀvÀæUÀ¼ÀÄ 

1. ¸ÀAQÃ¥ÀÛ ¥Àæ§AzsÀgÀZÀ£É, ¥Àæ§AzsÀ ªÀÄvÀÄÛ s̈ÁµÁAvÀgÀ 

2. PÀ£ÀßqÀ ±À§Ý¸ÀAUÀæºÀ 

1. PÀA¥ÀÆålgï ºÁUÀÆ ªÀiÁ»wvÀAvÀæeÁÕ£À 

2. ¥Áj s̈Á¶PÀ DqÀ½vÀ PÀ£ÀßqÀ ¥ÀzÀUÀ¼ÀÄ ªÀÄvÀÄÛ vÁAwæPÀ/PÀA¥ÀÆålgï ¥Áj s̈Á¶PÀ ¥ÀzÀUÀ¼ÀÄ. 
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https://en.wikipedia.org/wiki/Algebraic_geometry
https://en.wikipedia.org/wiki/Algebraic_geometry
https://en.wikipedia.org/wiki/Applied_mathematics
https://en.wikipedia.org/wiki/Hydrodynamics
https://en.wikipedia.org/wiki/Thermodynamics
https://en.wikipedia.org/wiki/Quantum_mechanics
https://en.wikipedia.org/wiki/Quantum_mechanics
https://www.youtube.com/watch?v=oiK4gTgncww
https://www.youtube.com/watch?v=WJOf4PfoHow
https://math.mit.edu/~jorloff/18.04/notes/topic4.pdf
https://math.mit.edu/~jorloff/18.04/notes/topic10.pdf
https://www.youtube.com/watch?v=oiK4gTgncww
https://www.youtube.com/watch?v=WJOf4PfoHow
https://math.mit.edu/~jorloff/18.04/notes/topic4.pdf
https://math.mit.edu/~jorloff/18.04/notes/topic10.pdf
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https://www.youtube.com/watch?v=xTpHD5WLuoA
https://www.youtube.com/watch?v=fNLeogEjMmM
https://www.youtube.com/watch?v=nrkd0IlVxkY
https://www.youtube.com/watch?v=6x1pL9Yov1k
https://www.youtube.com/watch?v=zmyh7nCjmsg
https://www.youtube.com/watch?v=fuBvQJP0ecw&list=PLp6ek2hDcoNCp9o8aLQrbY15a-o0weoTd&index=2
https://www.youtube.com/watch?v=fuBvQJP0ecw&list=PLp6ek2hDcoNCp9o8aLQrbY15a-o0weoTd&index=2
https://www.youtube.com/watch?v=fuBvQJP0ecw&list=PLp6ek2hDcoNCp9o8aLQrbY15a-o0weoTd&index=2
https://www.youtube.com/watch?v=tFRXsngz4UQ
https://www.youtube.com/watch?v=Q1yu6TQZ79w
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Semester: V 
ENVIRONMENTAL STUDIES 

(Theory) 
Course Code: MVJ21ENV56   CIE Marks: 50 
Credits: L:T:P: 1:0:0  SEE Marks: 50 
Hours: 15 L  SEE Duration: 02 Hrs. 
Course Learning Objectives: The students will be able to 

1 
Relate interdisciplinary approach to complex environmental problems using basic 
tools of the natural and social sciences including geo-systems, biology, chemistry, 
economics, political science and international processes  

2 
Study drinking water quality standards and to illustrate qualitative analysis of 
water. 

3 
Critically evaluate the science and policy ramifications of diverse energy portfolios 
on air and water quality, climate, weapons proliferation and societal stability. 

 
UNIT-I 

Introduction to environmental studies, Multidisciplinary nature of 

environmental studies; Scope and importance; Concept of sustainability and 

sustainable development. 

Ecosystems (Structure and Function): Forest, Desert, Rivers, Ocean 

Biodiversity: Types, Hot spots; Threats and Conservation of biodiversity, 

Deforestation.  

 

Video link: https://nptel.ac.in/courses/127/106/127106004/ 

  3 Hrs 

UNIT-II 
Advances in Energy Systems (Merits, Demerits, Global Status and 

Applications): Hydrogen, Solar, Tidal and Wind. 

Natural Resource Management (Concept and case-study): Disaster 

Management, Sustainable Mining and Carbon Trading. 

 

Video link: https://nptel.ac.in/courses/121/106/121106014/ 

  3 Hrs 

UNIT-III 
Environmental Pollution: Surface and Ground Water Pollution, Noise 

pollution, Soil Pollution and Air Pollution. 

Waste Management & Public Health Aspects: Bio-medical Waste, Solid 

waste, Hazardous waste and E-waste. 

Video link: 

• https://nptel.ac.in/courses/122/106/122106030/ 

• https://nptel.ac.in/courses/105/103/105103205/ 

• https://nptel.ac.in/courses/120/108/120108005/ 

• https://nptel.ac.in/courses/105/105/105105160/ 

  3 Hrs 

https://nptel.ac.in/courses/127/106/127106004/
https://nptel.ac.in/courses/121/106/121106014/
https://nptel.ac.in/courses/121/106/121106014/
https://nptel.ac.in/courses/122/106/122106030/
https://nptel.ac.in/courses/122/106/122106030/
https://nptel.ac.in/courses/105/103/105103205/
https://nptel.ac.in/courses/120/108/120108005/


UNIT-IV 
Global Environmental Concerns (Concept, policies, and case-studies): Global 

Warming, Climate Change, Acid Rain, Ozone Depletion and Fluoride problem in 

drinking water. 

 

Video link: 

• https://nptel.ac.in/courses/122/106/122106030/ 

• https://nptel.ac.in/courses/120108004/ 

• https://onlinecourses.nptel.ac.in/noc19_ge23/preview 

  3 Hrs 

UNIT-V 
Latest Developments in Environmental Pollution Mitigation Tools 

(Concept and Applications): G.I.S. & Remote Sensing, Environment Impact 

Assessment, Environmental Management Systems. 

 

Video link: 

• https://nptel.ac.in/courses/105/102/105102015/ 

• https://nptel.ac.in/courses/120/108/120108004/ 

  3 Hrs 

 
Course Outcomes: After completing the course, the students will be able to 
CO1 Describe the principles of ecology and environmental issues that apply to air, land, 

and water issues on a global scale. 
CO2 Develop critical thinking and/or observation skills, and apply them to the analysis 

of a problem or question related to the environment. 
CO3 Demonstrate ecology knowledge of a complex relationship between biotic and 

Abiotic components. 
CO4 Apply their ecological knowledge to illustrate and graph a problem  
CO5 Describe the realities that managers face when dealing with complex issues. 

 
Reference Books 
1.  Principals of Environmental Science and Engineering, Raman Siva kumar, Cengage 

learning, Singapur, 2nd Edition, 2005. 
2.  Environmental Science – working with the Earth G.Tyler Miller Jr. Thomson Brooks 

/Cole, 11th Edition, 2006 
3. Textbook of Environmental and Ecology, Pratiba Singh, Anoop Singh & Piyush 

Malaviya , ACME Learning Pvt. Ltd. New Delhi, 1st Edition. 
 
 
Continuous Internal Evaluation (CIE):  
Theory for 50 Marks 
CIE for 50 marks, executed by way of tests (T) and assignments. A minimum of three quizzes are 
conducted along with tests. Test portion is evaluated for 40 marks and assignment is evaluated for 10 
marks. The three tests are conducted for 40 marks each and the average of all the tests are calculated 
for 40. The marks for the assignments are 10 (2 assignments for 5 marks each). The marks obtained in 
test and assignment are added and report CIE for 50 marks. 
 

https://nptel.ac.in/courses/122/106/122106030/
https://nptel.ac.in/courses/122/106/122106030/
https://nptel.ac.in/courses/120108004/
https://nptel.ac.in/courses/120/108/120108004/


Semester End Examination (SEE):  
SEE for 50 marks, executed by means of an examination. The Question paper contains objective type 
questions for 50 marks covering the entire syllabus having same complexity in terms of COs and Bloom’s 
taxonomy level. 
 
Total marks: 50+50=100 
 

 
CO-PO Mapping 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 
CO1 3 3 3 1 - 2 2 1 1 - 2 1 
CO2 3 3 2 1 - 1 2 - 1 1 2 1 
CO3 3 3 2 1 - 2 2 - 1 1 2 1 
CO4 3 3 2 2 - 2 2 - 1 1 2 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Semester: V 
RESEARCH METHODOLOGY AND IPR 

Course Code:  MVJ21RMI57  CIE Marks:50 
Credits: L:T:P:S:  1:2:0:0 SEE Marks: 50 
Hours:  30 SEE Duration: 3 Hrs 
Course Learning Objectives: The students will be able to 

1 
To give an overview of the research methodology and explain the technique  
of defining a research problem and explain the basic ethics in research.  

2 
To develop a suitable outline for research studies through various sources of 
information from literature review and data collection. 

3 To develop an understanding of the results and on analysis of the work carried. 
4 To Demonstrate enhanced Scientific writing skills. 

5 
To Develop an Understanding on Various Intellectual Property Rights and 
importance of filing patents. 

 
UNIT-I 

Research Methodology:  Introduction, Meaning of Research, Objectives of 
Research, Types of Research, Research Approaches, Significance of Research, 
Research Methods versus Methodology, Research and Scientific Method, 
Research Process, Criteria of Good Research, Defining the Research Problem: 
Research Problem, Selecting the Problem, Necessity of Defining the Problem.  
Ethics in Engineering Research: Ethics in Engineering Research Practice, 
Types of Research Misconduct, Ethical Issues Related to Authorship. 

  6 Hrs 

UNIT-II 
Research Writing and Journal Publication Skills: 

Understanding the importance of quality research papers, Differences 
between conference papers, journal articles, and other academic publications, 
criteria for selecting a journal, understanding impact factors and journal 
rankings. place of the literature review in research, how to review the 
literature, structure of a research paper, effective use of figures and tables, 
preparing a cover letter and author contributions, Responding to reviewers' 
comments. 
Attributions and Citations: Giving Credit Wherever Due, Citations: Functions 
and Attributes, Impact of Title and Keywords on Citations, Knowledge Flow 
through Citation, Citing Datasets, Styles for Citations, Tools for citation 
management, Acknowledgments and Attributions, What Should Be 
Acknowledged, Acknowledgments in, Books Dissertations, Dedication or 
Acknowledgments. 

  6 Hrs 

UNIT-III 
Research Design: Meaning of Research Design, Need for Research Design, 
Features of a Good Design, Important Concepts Relating to Research Design, 
Different Research Designs, Basic Principles of Experimental Designs, 
Important Experimental Designs. 
Results and Analysis: Importance and scientific methodology in recording 
results, importance of negative results, different ways of recording, industrial 
requirement, artifacts versus true results, types of analysis (analytical, 
objective, subjective), outcome as new idea, hypothesis, concept, theory, model 
etc.   

  6 Hrs 



UNIT-IV 
Interpretation and Report Writing: Meaning of Interpretation, Technique of 
Interpretation, Precaution in Interpretation, Significance of Report Writing, 
Different Steps in Writing Report, Layout of the Research Report, Oral 
Presentation, Mechanics of Writing a Research Report, Precautions for Writing 
Research Reports.  

  6 Hrs 

UNIT-V 
Introduction to Intellectual Property Rights: Meaning of property, Origin, 
Nature, Meaning of Intellectual Property Rights.  
Kinds of Intellectual property rights—Copy Right, Patent, Trademark, Trade 
Secret and trade dress, Design, Layout Design, Geographical Indication, Plant 
Varieties and Traditional Knowledge.  
Patents: Trips Definition, Patentable and Non-Patentable inventions, Legal 
requirements for patents. 
Patent application process: Prior art search, Drafting of a patent, Filing of a 
patent, Patent document:  specification and claims, Granting of 
patent,  Management of IP, Commercialization of IP – Assignment, licensing 
and infringement. 

  6 Hrs 

 
Course Outcomes: After completing the course, the students will be able to 
CO1 formulate the research problem and follow research ethics.  
CO2 carry to carrying out a Literature survey for the topic identified 
CO3 Analyse the research and interpret the outcomes of the research.  
CO4 Enhance their technical writing skills 

CO5 Understand the importance of Patenting, Licensing and technology transfer. 
 

Text Books 
1. C.R. Kothari, Research Methodology, Methods and Techniques, 2nd Revised 

edition, New Age International Publishers, 2015 
2. Neeraj Pandey and Khushdeep Dharni, Intellectual Property Rights, PHI 

Learning Pvt Ltd, 2014 
 

Reference Books 
1. Geoffrey Marczyk, David De Matteo, David Festinger (2005) Essentials of 

Research Design and Methodology, John Wiley & Sons, Inc. 
2. Carol Ellison (2010) McGraw-Hill’s Concise Guide to Writing Research Papers, 

McGraw-Hill 
3. Sinha, S.C. and Dhiman, A.K., (2002). Research Methodology, Ess Publications. 

2nd volume. 
4. Wadehra, B.L. (2000). Law relating to patents, trademarks, copyright designs 

and geographical indications. Universal Law Publishing 
 

Assessment Details (both CIE and SEE) 

· The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam 
(SEE) is 50%. 



· The student has to obtain a minimum of 40% of maximum marks in CIE and a minimum of 
40% of maximum marks in SEE. 

· Semester End Exam (SEE) is conducted for 50 marks (2 hours duration). 

· Based on this grading will be awarded. 

· The student has to score a minimum of 40% (40 marks out of 100) in the sum total of the CIE 
(Continuous Internal Evaluation) and SEE (Semester End Examination) taken together. 

Continuous Internal Evaluation: 

· Three Unit Tests each of 30 Marks (30 MCQ’s) (duration 01 hour) 

1. First test at the end of 5th week of the semester. 

2. Second test at the end of the 10th week of the semester. 

3. Third test at the end of the 15th week of the semester. 

· Report Writing /Presentation/ Assignment to attain the COs and POs for 20 Marks, (Students 
can decide the topic for Mini Project and start doing literature survey, report of literature 
survey can be considered for assignments) At the end of the 13th week of the semester 

· The average of three tests and report writing/presentation/Assignment summing to 50 
marks 

Semester End Examination: 

· Theory SEE will be conducted by College as per the scheduled timetable, with common 
question paper for the subject 

· SEE paper will be set for 50 questions of each of 01 marks. The pattern of the question paper 
is MCQ. The time allotted for SEE is 02 hours 

 
 

CO-PO Mapping 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 2 - 1 2 2 - - 1 1 1 2 

CO2 3 2 3 2 2 2 - 1 1 1 - 1 

CO3 1 2 3 3 2 2 - 1 1 1 - 1 

CO4 1 2 3 3 3 2 - 1 1 - 1 2 

High-3, Medium-2, Low-1 

 



 

Semester: V 
UNIVERSAL HUMAN VALUES 

(Theory) 
Course Code: MVJ21UHV58  CIE Marks: 50 
Credits: L:T:P: 2:0:0  SEE Marks: 50 
Hours: 30 L  SEE Duration: 02 Hrs. 
Course Learning Objectives: The students will be able to 

1 
Appreciate the essential complementarily between 'VALUES' and 'SKILLS' to ensure 
sustained happiness and prosperity which are the core aspirations of all human beings. 

2 

Facilitate the development of a Holistic perspective among students towards life and 
profession as well as towards happiness and prosperity based on a correct understanding 
of the Human reality and the rest of existence. Such a holistic perspective forms the basis 
of Universal Human Values and movement towards value-based living in a natural way. 

3 
Highlight plausible implications of such a Holistic understanding in terms of ethical human 
conduct, trustful and mutually fulfilling human behavior and mutually enriching 
interaction with Nature. 

 
UNIT-I 

Introduction to Value Education: Right Understanding, Relationship and Physical 
Facility (Holistic Development and the Role of Education), Understanding Value 
Education, Self-exploration as the Process for Value Education,  Continuous 
Happiness and Prosperity – the Basic Human Aspirations, Happiness and Prosperity 
– Current Scenario, Method to Fulfill the Basic Human Aspirations. 
Practical Sessions: (1) Sharing about Oneself (2) Exploring Human Consciousness 
(3) Exploring Natural Acceptance. 
 
Video link:   
• https://www.youtube.com/watch?v=85XCw8SU084 
• https://www.youtube.com/watch?v=E1STJoXCXUU&list=PLWDeKF97v9SP_Kt

6jqzA3p Z3yA7g_OAQz 
• https://www.youtube.com/channel/UCQxWr5QB_eZUnwxSwxXEkQw 

6 Hrs 

UNIT-II 
Harmony in the Human Being: Understanding Human being as the Co-existence of 
the Self and the Body, Distinguishing between the Needs of the Self and the Body, The 
Body as an Instrument of the Self, Understanding Harmony in the Self, Harmony of the 
Self with the Body, Programme to ensure self-regulation and Health. 
Practical Sessions: (4) Exploring the difference of Needs of Self and Body (5) 
Exploring Sources of Imagination in the Self (6) Exploring Harmony of Self with the 
Body 
 
Video link:   
• https://www.youtube.com/watch?v=GpuZo495F24 
• https://www.youtube.com/channel/UCQxWr5QB_eZUnwxSwxXEkQw 

6 Hrs 

UNIT-III 



Harmony in the Family and Society: Harmony in the Family – the Basic Unit of 
Human Interaction, 'Trust' – the Foundational Value in Relationship, 'Respect' – as the 
Right Evaluation, Other Feelings, Justice in Human-to-Human Relationship, 
Understanding Harmony in the Society, Vision for the Universal Human Order. 
Practical Sessions: (7) Exploring the Feeling of Trust (8) Exploring the Feeling of 
Respect (9) Exploring Systems to fulfill Human Goal 
 
Video link:   
• https://www.youtube.com/watch?v=F2KVW4WNnS 
• https://www.youtube.com/channel/UCQxWr5QB_eZUnwxSwxXEkQw 

6 Hrs 

UNIT-IV 
Harmony in the Nature/Existence: Understanding Harmony in the Nature, 
Interconnectedness, self-regulation and Mutual Fulfillment among the Four Orders of 
Nature, Realizing Existence as Co-existence at All Levels, The Holistic Perception of 
Harmony in Existence.  
Practical Sessions: (10) Exploring the Four Orders of Nature (11) Exploring Co-
existence in Existence 
 
Video link:   
• https://www.youtube.com/watch?v=1HR-QB2mCF0 
• https://www.youtube.com/watch?v=lfN8q0xUSpw 
• https://www.youtube.com/channel/UCQxWr5QB_eZUnwxSwxXEkQw 

6 Hrs 

UNIT-V 
Implications of the Holistic Understanding – a Look at Professional Ethics: Natural 
Acceptance of Human Values, Definitiveness of (Ethical) Human Conduct, A Basis for 
Humanistic Education, Humanistic Constitution and Universal Human Order, 
Competence in Professional Ethics, Holistic Technologies, Production Systems and 
Management Models-Typical Case Studies, Strategies for Transition towards Value-
based Life and Profession  
Practical Sessions: (12) Exploring Ethical Human Conduct (13) Exploring Humanistic 
Models in Education (14) Exploring Steps of Transition towards Universal Human 
Order 
 
Video link:   
• https://www.youtube.com/watch?v=BikdYub6RY0 
• https://www.youtube.com/channel/UCQxWr5QB_eZUnwxSwxXEkQw 

6 Hrs 

 
Course Outcomes: After completing the course, the students will be able to 
CO1 Explore  themselves, get comfortable with each other and with the teacher 
CO2 Enlist their desires and the desires are not vague. 
CO3 Restate that the natural acceptance (intention) is always for living in harmony, 

only competence is lacking 
CO4 Differentiate between the characteristics and activities of different orders and 

study the mutual fulfillment among them 
CO5 Present sustainable solutions to the problems in society and nature 



 
Reference Books 
3.  AICTE SIP UHV-I Teaching Material, https://fdp-si.aicte india.org/ AicteSipUHV 

_download.php 
4.  A Foundation Course in Human Values and Professional Ethics, R R Gaur, R Asthana, G P 

Bagaria, 2nd Revised Edition, Excel Books, New Delhi, 2019. ISBN 978-93-87034-47-1 

3. Teachers’ Manual for A Foundation Course in Human Values and Professional Ethics, R R 
Gaur, R Asthana, G P Bagaria, 2nd Revised Edition, Excel Books, New Delhi, 2019. ISBN 
978-93-87034-53-2 

4. Human Values and Professional Ethics by R R Gaur, R Sangal, G P Bagaria, Excel Books, 
New Delhi, 2010 

Continuous Internal Evaluation (CIE):  
CIE for 50 marks is executed by way of quizzes (Q), tests (T) and assignments. A minimum of 
three quizzes are conducted along with tests. Test portion is evaluated for 50 marks and quiz 
is evaluated for 10 marks. Faculty may adopt innovative methods for conducting quizzes 
effectively. The number of quizzes may be more than three (conduct additional quizzes and 
take best three). The three tests are conducted for 50 marks each and the average of all the 
tests are calculated for 50. The marks for the assignments are 20 (2 assignments for 10 marks 
each). The marks obtained in test, quiz and assignment are added to get marks out of 100 and 
report CIE for 50 marks. 
Semester End Examination (SEE):  
SEE for 50 marks is executed by means of an examination. The Question paper for each course 
contains two parts, Part – A and Part – B. Part – A consists of objective type questions for 20 
marks covering the entire syllabus. Part – B Students have to answer five questions, one from 
each unit for 16 marks adding up to 80 marks. Each main question may have a maximum of 
three sub divisions. Each unit will have internal choice in which both questions cover entire 
unit having same complexity in terms of COs and Bloom’s taxonomy level. 
Total marks: 50+50=100 

CO-PO Mapping 
CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 
CO1 - 1 - - - 2 2 3 2 1 2 1 
CO2 - 1 - - - 2 2 3 2 1 2 1 
CO3 - 1 - - - 2 2 3 2 1 2 1 
CO4 - 1 - - - 2 2 3 2 1 2 1 
CO5 - 1 - - - 2 2 3 2 1 2 1 
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