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1. An approach towards Collecting Documents. 

2. Enhancing document preservation skills. 

3. Enhancing knowledgeabout the importance of Archival sources in History.  

4. Improving mathodological techniques by gathering experience. 

 

 

  After completion of the course: 

1. Students may develop a better knowledge towards Collecting Documents. 

2. Document preservation skill will be enhanced. 

3. Knowledge about the Archival sources will be enhanced. 

4. Students may be more comfortable about research work in future. 

 

 

 

Part A: Basic Theory 

1. What is archive?                                                                        1lecture                                                                                                        

2. History of development of archive                                             1lecture                                                                                      

Part B : Understanding about Archival sources : 

1. Preservation of Archival sources.                                                2lecture                                                                                         

2. Policies of Collection of sources.                                                 2lecture                                                                                       

3.   Process of Documentation.                                                        3lecture                                                                                       

4. Process Digital Documentation.                                                   2lecture                                                                                         

5.  Process of collection.                                                                 2lecture                                                                                                     

Part C : History Archives 

1. Relation between History and Archives.                                       2lecture                                           

2. Necessity of Archival Source in historical research.                   2lecture                                            

3. Discussion about West Bengal State Archives.                            2lecture                                      

4. Discussion about National Archives.                                            2lecture                                                                            
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5. Different type of archives                                                          3lecture                                                                                                 

Part D : Skill Development Classes on 

1. Archival Documents.                                                                  3lecture                                                                                                     

2. Critical Appreciation.                                                                  3lecture     

                                                                                               

                                                     

   All the graduating students of the college may join in this course.  

 

Maximum Thirty (30) students will be accommodated in a batch. 

 

The course will be offered twice in a year following the academic calendar of odd and 

even semesters. Thirty two (32) contact hours will be given for the completion of the 

course. The theory and practical classes will be arranged beyond our regular teaching 

time i.e, before 10:00 a.m. or after 5:00 p.m. If required department mein arrange 

virtual classes for the convenience of the students.  

   

Student’s main gate application from India parent department and admission of the 

course will be done on first come first basis. 

 

 

Evaluation of the students will be done through home assignments and examination. 

Students have to score at least 50% in their examinations for getting their 

certificates. 

 

 

No application fee / course fee will be charged by the college for this course. 

Students have to pay a nominal charge of Rs 100.00 for their certificates only. 
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Narajole Raj College, one of the oldest colleges in old Medinipur district, established 

in Spptember, 1966, is a wonderful phenomenon in the educational scenario of 

Midnapore district. At a time when the darkness was prevailing all around and 

ignorance was rampant in the region, the Narajole Raj College appeared with a bacom 

of learning in the society. It ushered a new path of higher education.  It fulfilled the 

long cherished dreams and necessities of the young generation.   

The higher secondary course in arts with subjects’ combination of Bengali, English, 

Sanskrit, Political Science & History was first introduced in 1979. At first, the 

course was taught at old building i.e., “RAJ BHAWAN” and now at new building from 

July 2006, onwards.  

Department of History in Narajole Raj Cillege started from 1966. General course was 

running from the biggning of the college. The Honours course started from the year 

1991.  

From the very beggning Department of History in Narajole Raj Cillege established in 

“RAJ BHAWAN” which itself had a historical background. The department maintained 

a good student – Teacher relationship from the past and also carried out this 

tradition still today. 

Presently department have Six (06) faculties. The result of the department is very 

much satisfactory. Department have a departmental library of its own. The 

department maintains a cordial relation with its students and Alumni and vice versa to 

make the department as their’ second family’. 

 

NAAC established the Internal Quality Assurance Cell (IQAC) with the objective of 

improving and sustaining quality within colleges. The IQAC's primary responsibility is 

to create a mechanism for conscious, consistent, and catalytic improvement in the 

college's overall performance. The Add-on Course (AOC) is a Narajole Raj College 

project that will be offered as a Certificate Course by various academic departments 

to enhance skill development among students. Add-on Courses determine the 

relevance of a specific topic area for the target population and attempt to 

incorporate current trends in industry and academics for the benefit of students. 
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Name  Designation: 
 

 
 

 

Dr. Mangal Kumar Nayak, M.A, M.Phil, Ph.D  

Assistant Professor & HOD 

Department of History  

Teaching experience of 17 Years 

nayakhistory2011@gmail.com 

9800646713 

 
 
 

 

Baisali Guha, M.A, M. Phil 

Associate Professor 

Teaching experience of 17 Years 

baisali@narajolerajcollege.ac.in  

8167265580 
 

 
 

 

Uttam Chakraborty, M.A 

State Aided College Teacher  

Teaching experience of 28 Years 

uttam@narajolerajcollege.ac.in  

9735578790 
 

mailto:nayakhistory2011@gmail.com
mailto:baisali@narajolerajcollege.ac.in
mailto:uttam@narajolerajcollege.ac.in


6 
 

 

 
 

 

Bilash Samanta, M.A, B. Ed 

State Aided College Teacher 

Teaching experience of 13 Years 

bilash@narajolerajcollege.ac.in  

8637585770 
 

 
 

 

Dr. Bhakti Pada Jana, M.A, B. Ed, Ph.D 

State Aided College Teacher 

Teaching experience of 10 Years 

bhakti@narajolerajcollege.ac.in  

7797231540 
 

 

 

Nimai Sannyasi, M.A, B. Ed 

State Aided College Teacher 

Teaching experience of 9 Years 

nimai@narajolerajcollege.ac.in  

9932238541 
 

 

 

Subrata Das, M.A, M. Phil 

State Aided College Teacher 

Garhbeta College & 

Research Fellow 

Department of History 

University of Calcutta 

Teaching experience of 8 Years  

Subratadas963@gmail.com  

9614937715 
 
 

mailto:bilash@narajolerajcollege.ac.in
mailto:bhakti@narajolerajcollege.ac.in
mailto:nimai@narajolerajcollege.ac.in
mailto:Subratadas963@gmail.com


Add-on Course on: Archival Research" 

Report: Add-on Course on: Archival Research" certificate course has been launched by 

Department of History, Najole Raj College. The inauguration of Add-on Course on Archival 

Research was held on 22.05. 2023. The courses will be offered in the month of May & June 

2023.  Dr. Ranajit Kumar Khalua, Vice Principal of Narajole Raj College inaugurated the 

programme and Dr. Nilanjana Bhattacharya,  Dr. Tanuka Acharjee Dr. Rajarshri Debnath and 

Pragna Paramita Mondal, IQAC Coordinator present on this occasion and motivated the 

students and course participants with their words.  

Dr. Mangal Kumar Nayak  &  Prof. Baisali Guha joint coordinator of the course and  conducted 

the programme with the help of faculties of the Dept. of History - Sri Uttam Chakraborty, Sri 

Bilash Samanta, Dr. Bhakti Pada Jana and Mr. Nimai Sannyasi.  

In this practical class was held on 09.06.23, students are shown to experience royal 

architecture, construction techniques and traditions. Head of Department Dr. Mangal Kumar 

Nayak and Prof. Baisali Guha presented it to the students. Shri Debashish Bhattacharya, 

author of "Narjole Ek Ananya Janapada" was present at Hawa Mahal on the invitation of the 

department. Sincere respect and gratitude to him 

30 students were enrolled in this course. All students passed the exam. A Valedictory session 

was held 03.07.23 to award certificate to the students. Principal Sir Dr. Basudev Mondal, 

Narajole Raj College, presided over the session. Vice Principal and course coordinator Prof. 

Baisali Guha and  our faculty members were also present this programme.  

Departmental head Dr. Mangal Kumar Nayak vote of thanks on the occasion.  

 

  

  



























 
 
 
 
 

Report of the Value Added Course on Spoken 
Sanskrit 

Organized by the Department of Sanskrit 
in collaboration with IQAC 

Narajole Raj College 
2022 - 2023 

 

A meeting of the Board of Studies was held on 20/02/2023 for the Value Added Course 
on Spoken Sanskrit initiated by the Department of Sanskrit. The meeting was held in the 
presence of Vice Principal Dr. Ranajit Kumar Khalua and Coordinator of IQAC Prof. 
Pragna Paramita Mondal. Dr. Gagan Chandra Dey, Associate Professor, Dept. of 
Sanskrit, Sabang Sajanikanta Mahavidyalaya was present as an external expert in this 
meeting. Prof. Tumpa Jana and Prof. Uttam Kumar Singha of the Sanskrit department of 
this college were in charge of conducting the course. 11 I students applied for this course. 

The objective of the course is - 

• Teach students basic Sanskrit is assumed that the students have a basic 
understanding of the Subject. 

• To assist them in developing skills of spoken in Sanskrit. 

• The students primary focus will be to learn basic Sanskrit Grammar in a short 
time. 

•  Provide a platform for students to learn the Sanskrit and established himself. 
 

Course outcome is - 

• Learning how to form sentences in Sanskrit language. 

• Acquiring speaking skills in Sanskrit language. 

• Knowing the Sanskrit names of practical objects. 

• Eliminating the fear of Sanskrit language. 

• Increasing interest in Sanskrit language. 

This Value Added Course on Spoken Sanskrit was collaborated by Global Sanskrit Forum. Trainers were 
Ram Dandapath and Somnath Chakraborty, two members of Global Sanskrit Forum. The opening 
ceremony of this Course for two hours every day for 15 days was on 17/05/2023. The opening ceremony 
was auspieiously started with Vedic Mangalacharana. Prof. Uttam Singha recited Vedic 
Mangalacharana. After that, the opening song was performed by the students of this department. The 
Vice Principal of this college offered garlands on Goddess Saraswati and lit the lamp. Asis Bhattacharya, 
Senior Profess of Sanskrit Department gave the welcome address. Finaly Prof. Uttam Singha thanked 
everyone. Then Ram Dandapath started the first day class with the students. Every day in the class 
different rules and practices of speaking in Sanskrit were shown. Also there were group discussions in 
Sanskrit on various topics. Each day's class began with Saraswati Vandana and ended with Shanti 
Mantra recitation. On the last day (31/05/2023), certificates were officially handed over to the students 
who have participated in this course. The program was conducted by Prof. Tumpa Jana. External expert 
of board of studies Dr. Gagan Chandra Dey, Trainer Ram Dandapat and Vice Principal sir of this College 
were present on the occasion. 

Thus 111 students successfully completed the 15-day Value Added Course on Spoken Sanskrit. Students 



could learn to speak small sentences and construct sentences from this course. Some students briefly 
introduced themselves in Sanskrit language at the closing ceremony. So we will try to do more such 
courses in the future. 

 

 

                                                  



     



                     Report of the Value Added Course on  

Vedic culture and Karmakāṇḍa  
Organized by the Department of Sanskrit  

in collaboration with 

                                       IQAC ,Narajole Raj College 
                          2022 - 2023 

 
A meeting of the Board of Studies was held on 05/06/2023 for the Value Added Course on Vedic culture 
and Karmakāṇḍa initiated by the Department of Sanskrit. The meeting was held in the presence of Principal 
Dr. Basudev Mandal and Coordinator of IQAC Prof. Pragna Paramita Mondal. Dr. Uttam Biswas, Assistant 
Professor, Dept. of Sanskrit, Vidyasagar University  was present as an external expert in this meeting. Sri 
Asis Bhattacharya  and Smt.Barnali Banerjee of the Sanskrit department of this college were in charge of 
conducting the course. 102 students applied for this course. 
 
About the Course: 
The department of Sanskrit, Narajole Raj College undertakes vedic culture and karmakāṇḍa (the studies of 
karma-kaṇḍa, upāsanā-kāṇḍa and other disciplines) as a value-added course to honour the faith, believes 
and rituals of local Hindu community. Anuṣṭhānas play vital role in the refinement and upliftment of a 
person. This course aims to spread this knowledge system for the well-being of society. It further initiates 
to highlight the wanting of nitya-karma and naimittika-karma and saṁskāras. This course also emphasises 
on environmental consciousness which are underline the in the process of worshiping 
This course aims - 
            ►To aware the pupils with the process of worshiping 
            ►To make them skilful to worship 
 ►To worship and conduct the saṁskāras in appropriate manner 
Outcome : At the end of the course the trainee will be well accomplished in dealing with everyday essential 
worshiping methods of the local community by maintaining appropriate norms of the Hindu rituals.  
 
Full classes are taken in two sessions totaling 15 days.  Those who have taught this course are: Sri Bagala 
Charan Chakraborty, Sri Sitansu Shekhar Chakraborty, Sri Debasis Bhattacharya, Sri Debasis Chakraborty, 
Sri Asis Bhattacharya, Sri Anustup Chattopadhyaya. 

The opening ceremony was auspieiously started with Vedic Mangalacharana. Sri Anustup 
Chattopadhyaya recited Vedic Mangalacharana. After that, the opening song was performed by the 
students of this department. The Principal of this college offered garlands on Goddess Saraswati and lit 
the lamp.Smt.Barnali Banerjee, Sanskrit Department gave the welcome address. Finaly Our Pricipal Dr. 
Basudev Mandal  thanked everyone. On the last day (30/06/2023), certificates were officially handed over 
to the students who have participated in this course. Thus 102 students successfully completed the 15-day 
Value Added Course on Vedic culture and Karmakāṇḍa. So we will try to do more such courses in the 
future. 
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                                                    CONSTITUTION OF 

                                                              

* Dr. Ranajit Kumar Khalua. –

* Prof. Bholanath Mahato. – 
Centre. 

* Dr. Atanu Nanda.  -  Assistant Professor,

* Prof. Nandita Bhakat - Assistant Professor,

* Prof. Partha Kumar Manna. 
Member. 

* Prof. Singray Tudu.  - Assistant Professor,

* Dr. Rabindranath Maity. –State Aided College Teacher

* Dr. Uttam  Kumar Singha  –

* Prof. Bilas  Samanta. –State Aided College Teacher

* Prof. Prasenjit Senapoti. –State Aided College Teacher
Member. 

 *  Prof. Supen Sarkar. - Assistant Professor,

* Dr. Sukamal Maity. – State Aided College Teacher

*  Prof. Tumpa Jana.  - Assistant Professor, Dept. of Sanskrit as Member.

 

 

 

NARAJOLE RAJ COLLEGE 
(NAAC Accredited B Grade Govt. – Aided College)

NARAJOLE: PASCHIM MEDINIPUR: PIN-721211 

CONSTITUTION OF YOGA CENTRE 

                                  (w.e.f. June 21, 2022 ) 

– Vice Principal and Chaiman, Yoga Centre. 

 Assistant Professor, Dept. of Philosophy, Convenor of this Yoga 

Assistant Professor, Dept. of Physical Education as Member.

Assistant Professor, Dept. of  Botany as Member.

* Prof. Partha Kumar Manna. –State Aided College Teacher, Dept. of Physical Education as 

Assistant Professor, Dept. of Philosophy as Member.

State Aided College Teacher, Dept. of Sanskrit as Member.

– State Aided College Teacher ,Dept. of Sanskrit as Member.

State Aided College Teacher, Dept. of History as Member.

State Aided College Teacher, Dept. of Political Science as 

Assistant Professor, Dept. of Political Science as Member.

State Aided College Teacher, Dept. of Geography as Member.

Assistant Professor, Dept. of Sanskrit as Member.

Aided College) 

 

 

Dept. of Philosophy, Convenor of this Yoga 

Dept. of Physical Education as Member. 

Dept. of  Botany as Member. 

Dept. of Physical Education as 

Dept. of Philosophy as Member. 

Dept. of Sanskrit as Member. 

of Sanskrit as Member. 

of History as Member. 

of Political Science as 

Dept. of Political Science as Member. 

of Geography as Member. 

Assistant Professor, Dept. of Sanskrit as Member. 



A Value – added  Course  on  Yoga  &  Meditation :  This  Value – added  

Course  on  Yoga  &  Meditation  is carried out  through Offline Mode by the  Yoga Centre  of  
the  Narajole  Raj College . 

A Syllabus was assigned to them .The classes of this course were taken from  21.06.2022 to  
20.09.2022 through offline mode. 

Fifty students (50)  were  enrolled . In this context it is good to state that The  Physical 
Education  Foundation  of  India ( PEFI) , West Bengal  Chapter  extends its collaboration with 
the  Yoga Centre , Narajole  Raj  College in the academic  session 2022-2023.  

 

Details of the experts / Yoga Trainers :  

1 .Name : Prof. Bholanath Mahato. 

Designation: Assistant Professor.(Philosophy) 

Qualification: M.A. in Philosophy. 

Professional qualification: The Art of Living Teacher. 

Other qualification: UGC-NET. 

 

2. Name: Prof.Nandita Bhakat. 

Designation: Assistant Professor.(Botany) 

Qualification: M.Sc. in Botany. 

Professional qualification: B.Ed. 

Other qualification: W.B.SET. 

 

3.  Name : Dr. Atanu Nanda. 

Designation: Assistant Professor.( Physical Education  ) 

Qualification: M.A. , Ph.D. 

Other qualification: Short  term  Course  in Yoga. 



                                  Learning Outcome  & necessity of the course: 

  * Students can easily learn different types of Yoga,Meditation and 
Pranayama. 

*To culture a habit of regular Yoga and Meditation practice. 

*To increase the body flexibility as well as mental peace. 

*To make the students aware  towards the benefits of Yoga and 
Meditation. 

* Right way to think for something or someone. 

*How to be motivated by one’s own self. 

* How to remove the pessimistic aspects of life. 

*  How to utilize the present moment. 

 

                                                                

                                                             Prof. Bholanath Mahato. 

                                                            Convenor, Yoga Centre. 

                                                           Narajole Raj College. 
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One day National Level e-Workshop on Intellectual Property Rights 
Organised by IPR Cell and Department of Physics 

In collaboration with 
IQAC, Narajole Raj College 

30.08.2020 
 

The IPR Cell and Department of Physics of Narajole Raj College has organised a One day 
National Level e-Workshop on Intellectual Property Rights on 30.08.2020 at 04-30 pm in 
collaboration with IQAC, Narajole Raj College through online platform via Google Meet 
Application. We are feeling very blessed to host this National Level e-workshop, particularly 
in this tough time, during this lockdown situation, due to pandemic of Covid 19 virus. 
Necessity of the workshop: We have become more and more interested to create the 
awareness about Intellectual Property Rights and simultaneously development of in-house 
expertise regarding IPR. Therefore, we have organized this National Level e- Workshop on 
Intellectual Property Rights. 
Resource Persons: Dr. Tapas Kumar Bandyopadhyay (Associate Professor, Department of 
Metallurgical & Materials Engineering & Rajiv Gandhi School of Intellectual Property Law, 
IIT-Kharagpur), Dr. Niharika Sahoo Bhattacharya, (Assistant Professor, Rajiv Gandhi School 
of Intellectual Property Law, IIT-Kharagpur), Dr. Bhaskar Bhowmick (Assistant Professor, 
Rajendra Mishra School of Engineering Entrepreneurship, IIT-Kharagpur), Ms. Arpita 
Ghatak, (PhD Scholar, Rajendra Mishra School of Engineering Entrepreneurship, IIT- 
Kharagpur) are the respected invited speakers from Indian Institute of Technology, 
Kharagpur, India,. Also, our Honorable Principal -Dr. Anupam Parua, PhD, C.S. is one of the 
resource persons. 
No of Participants: Total 65 faculty members of different departments of our college have 
participated in this National Level e-workshop. 
Topic Discussed by the Resource Persons: Dr. Niharika Sahoo Bhattacharyya delivered the 
Keynote address on the topic of Intellectual Property Rights. She covered the topics-IP and 
economic development, different forms of IPR, Patent, Trademark and Sui Genesis Law, 
Academy Industry Relationship, etc. The second phase of the programme was a panel 
discussion by the eminent speakers. In panel discussion Dr. Bhaskar Bhowmik discussed the 
importance of Intellectual Property Rights in Higher Education Institution, Dr. Tapas Kumar 
Bandyopadhyay and Ms. Arpita Ghatak discussed the importance of Intellectual Property 
Rights, Patents, IPR Law and Policy more elaborately, whereas our Principal Anupam Parua 
discussed the importance of Trademark and Copyright more elaborately. The overall panel 
discussion focuses on the development of in-house expertise for assessment and filling of 
provisional patent applications, commercialization of patented technologies as well as 
awareness about the rights that automatically vest to someone who creates an original work 
of authorship – like a literary work, song, movie or software academic/research institutions. 
Outcomes: The awareness about Intellectual Property Rights are created among the faculty 
members of our college. We have got the idea that IPRs have various verticals including 
patent, trademark, design and copyright, where some aspects are more talked about the 
academic community than others. The academic community needs a higher level of 



 

sensitization an exposure to patenting,
commercialization. The policy
institutions should also develop in
patent applications, commercialization of pa
the rights that automatically vest to someone who creates an original work of authorship 
like a literary work, song, movie or software. The e
about the Intellectual Property Rights among us. Finally, we hope that we shall develop in
house expertise concerning IPR
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patenting, copyrights of their publications as
policy of Government of India is that all academic/research

institutions should also develop in-house expertise for assessment and filling of provisional
patent applications, commercialization of patented technologies as well as awareness about
the rights that automatically vest to someone who creates an original work of authorship 
like a literary work, song, movie or software. The e-Workshop will enkindle the awareness
about the Intellectual Property Rights among us. Finally, we hope that we shall develop in

IPR by getting inspirations from the resource

as well as technology 
academic/research 

house expertise for assessment and filling of provisional 
tented technologies as well as awareness about 

the rights that automatically vest to someone who creates an original work of authorship – 
Workshop will enkindle the awareness 

about the Intellectual Property Rights among us. Finally, we hope that we shall develop in- 
 persons. 
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Report on Seminar on Research Ethics: 

Narajole Raj College has organized a State Level Seminar on Research Ethics on 23/11/2021 in 
collaboration with Department of Physics, Narajole Raj College & IQAC, Narajole Raj College. 
Dr. Tapanendu Kamilya, H.O.D., Physics & Convenor, IPR Cell, Narajole Raj College was the 
Convenor of this Seminar. Dr. Pijus Kanti Samanta, Assistant Professor of Physics from the P. K. 
College, Contai has discussed the topic Research Ethics. The duration of his discussion was 2 
hours. More than 40 faculties of Narajole Raj College have participated in this one day seminar 
in virtual (online) mode. The topic discussed are- 

1. Basics of Ethical Guideline 
2. Ethical Guidelines and Legislation 
3. Research Ethics in Technological and Applied Research 
4. Scientific Misconduct 
5. Plagiarism 
6. Falsification 
7. Authorship 
8. Withholding Data and Validation 
9. Wrong versus Fraudulent Papers 
10. Good Scientific Practices 
11. Misconduct 
12. Copyright 
13. Trademark 
14. Intellectual Property Rights 

 

 

 

 

 

 

 
Dr. Tapanendu Kamilya 
Assistant Professor & HoD 
Department of Physics 
Convenor, IPR Cell, Narajole Raj College 
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National Webinar on Intellectual Property Rights 
25-02-2023  

Organized By 
IPR Cell 

      NARAJOLE RAJ COLLEGE 
 

The IPR Cell of Narajole Raj College has organised a One Day National Webinar 

on Intellectual Property Rights on 25-02-2023. Total 238 students and faculties 

from parent and different institutions have participated in this webinar. The 

aim of the webinar was to create interest on IPR among the faculties and 

students. Dr. Mahuya Hom Choudhury, Scientist C, Patent Information Centre, West Bengal 

State Council of Science and Technology, Department of Science and Technology and 

Biotechnology was the resource person. The discussion was done on IPR, IPR Laws, Copyright, 

Trademark, Patent, etc. 
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Science Exhibition and Seminar on Research Methodology for School Students 
28-02-2023  

Organized By 
Faculty of Sciences 

      NARAJOLE RAJ COLLEGE 
 

The Faculty of Sciences of Narajole Raj College has organised a One Day 

Science Exhibition and Seminar on Research Methodology for School Students 

in collaboration with Breakthrough Science Society on 28-02-2023. Total 346 

college students and students from different schools have participated in this 

workshop. The aim of the workshop was to build up research interest among 

the school and college students.  
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Workshop on Intellectual Property Rights at Naya 

22-05-2023  
& 

Workshop on Intellectual Property Rights at Sabang 
23-05-2023  

 

Organized By 
 

IPR Cell 
      NARAJOLE RAJ COLLEGE 
 

A workshop was held on 22.05.2023 by the Intellectual Property Rights Cell of Narajole Raj College with GI 
number register Pot Shilpi at Naya, Pingla Police Station.  
Similarly another workshop was conducted on 23.05.2023 at Ruinan in Sabong Police Station, Paschim 
Medinipur. In Naya Anwar Chitrakar, Ganga Manna, Gurupada Chitrakar, jaba chitrakar Monimala chitrakar 
etc. Pot Shilpi (obtained GI number) attended the workshop. On the other hand, at Sabang Alpana Jana, 
Ashok Jana, Biswajit Dutta, Chandan Mula, Gouri Bala Das, Gouri Rani Jana, Jadab Kum Samanta, Lakshmi 
Kanta Sahoo, Lakshmi Rani Mula, Lakshmi Sahoo, Mukul Rani Dutta, Nishikanta Das (Obtained GI No.) 
etc, attended the workshop.  
The workshop was held Prof. Mangal Nayak, Prof. Rabindranath Maiti of Narajole Raj College were present 
with 10 students. The issue of socio-economic development of Shilpi came up in the workshop. Issues such 
as quality of products produced by Shilpi, market value, marketing, economic issues etc. The issues that the 
artists (Shilpi) raise in the workshop are recorded. It is said that necessary recommendations will be sent to 
the government to resolve the matter.   
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Webinar on Indian Women across the Legal and Entrepreneurial Axes 

23-06-2023  
& 
 

Organized By 
Entrepreneurship Cell 

      NARAJOLE RAJ COLLEGE 
 

A Webinar on "Indian Women across the Legal and Entrepreneurial Axes" was organized by the 
Entrepreneurship Cell and Gender Equity Cell of Narajole Raj College under the IQAC's guidance on 23rd 
June 2023 via Google Meet. Mr. Aftab Alam and Dr. Kathakali Bandopadhyay were the esteemed speakers 
for the session and explored diverse subjects to provide an overview of the condition of women in the public 
and the private spheres. Mr. Alam spoke at length about the different structural and systemic aspects of the 
entrepreneurial ecosystem with references to the Indian market phenomenon. Dr. Bandopadhyay articulated 
the concerns that are associated with the idea of questioning and mapping acts of violence in intimate, 
familial and social relationships. Both the speakers generated a lot of questions among students and 
participants and mobilized an intensely interactive session. Pragna Paramita Mondal, IQAC Coordinator and 
Convener of the Entrepreneurship Cell, facilitated the webinar proceedings. Baisali Guha, Convener of the 
Gender Equity Cell, offered the vote of thanks to speakers, collaborators and attendees. Special thanks were 
delivered to the Technology Sub-Committee and to Dr.  Rajasree Debnath, Convener of the Seminar and 
Workshop Sub-Committee for their support and cooperation. 



  

 

NARAJOLE RAJ COLLEGE  

Enterpreneurship Cell & Gender Equity Cell of Narajole Raj College  

invite you to a Webinar on 

Indian Women across the Legal and Entrepreneurial Axes 
23rd June, 2023 at 7 pm  

 

 

 

 

 

Dr. Basudev Mandal

Chief Patron & Principal, Narajole Raj College

Aftab Alam, Research Scholar, IIT Kharagpur

Exploiting Entrepreneurship in the Vibrant Indian Entrepreneurial Ecosystem

Dr. Kathakali Bandopadhyahy, Asst. Professor, Subarnarekha Mahavidyalaya

The Protection of Women from Domestic Violence Act, 2005

Pragna Paramita Mondal, Convener, Entrepreneurship Cell

IQAC Coordinator, Narajole Raj College 

Baisali Guha, Convener, Gender Equity Cell, Narajole Raj College

Please join through the Google Link: https://meet.google.com/awo-oxet-qsd 

Technical Support: Technology Sub-Committee, Narajole Raj College 

 

ALL ARE WELCOME 

https://meet.google.com/awo-oxet-qsd
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ONE DAY WORKSHOP ON   

“ INTELLECTUAL PROPERTY RIGHTS WITH A 
SPECIAL FOCUS ON GEOGRAPHICAL INDICA-

TION (GI) OF FOLK ART IN PASCHIM 
MEDINIPUR DISTRICT” 

organized by  

DSTBT, Govt. of  West Bengal supported 
IPR Cell, Narajole Raj College 

in collaboration with 

Patent Information Centre 
West Bengal State Council of Science and Technology 

Department of Science & Technology & Biotechnology 
Govt. of West Bengal 

INVITATION 
Dear Sir/Madam,  

We are pleased to inform you that  Narajole Raj College is going 
to organize a One Day Workshop on “ INTELLECTUAL 
PROPERTY RIGHTS WITH A SPECIAL FOCUS ON 
GEOGRAPHICAL INDICATION (GI) OF FOLK ART 
IN PASCHIM MEDINIPUR DISTRICT” on 22nd Sep-
tember, 2023. 
The renowned Scientist from Department of Science & Technology 
& Biotechnology, Govt. of West Bengal & Additional District 
Magistrate, Paschim Medinipur, Govt. of West Bengal will grace 
the Workshop with their erudite presence. 
We earnestly solicit your active participation in this Workshop. 

With warm regards. 

 

NAAC Accredited “B” Grade Govt. Aided College 
Narajole, Paschim Medinipur, West Bengal 

Pin-721211  

Registration Fee: Rs. 300/- 
UPI ID: poulamiadhikary-1@okaxis 

DR. MAHUYA HOM CHOUDHURY 
SCIENTIST C & NODAL OFFICER, 

PATENT INFORMATION CENTRE, WEST 
BENGAL STATE COUNCIL OF SCIENCE & 
TECHNOLOGY 
 

SMT. PARAMITA SAHA 
SCIENTIST B, 

PATENT INFORMATION CENTRE, WEST 
BENGAL STATE COUNCIL OF SCIENCE & 
TECHNOLOGY 

MS. SANGITA SENGUPTA 
SCIENTIST , 

PATENT INFORMATION CENTRE, WEST 
BENGAL STATE COUNCIL OF SCIENCE & 
TECHNOLOGY 

::  Live Streaming &Technical Support :: 

Technology Sub-Committee  
Narajole Raj College 

Convenor: Mr. Barun Raut 
            Email: technology@narajolerajcollege.ac.in 

PROGRAMME SCHEDULE 
REGISTRATION: 10-30 AM 

INAUGURAL SESSION: 11-00 AM to 11-50 AM 
Inauguration & Inaugural Speech: 11-00  AM to 11-10 AM 
SRI SUJIT KUMAR BANERJEE 
PRESIDENT, GOVERNING BODY, NARAJOLE RAJ COLLEGE 
11-10  AM- 11-20 AM: Welcome Address 
 

PROF. (DR.) BASUDEV MANDAL 
PRINCIPAL, NARAJOLE RAJ COLLEGE 

11-20  AM- 11-50 AM: Speech of Chief Guest  
SHRI KEMPAHONNAIAH, I.A.S 
ADDITIONAL DISTRICT MAGISTRATE 

PASCHIM MEDINIPUR, GOVT. OF WEST BENGAL 
 

TEA BREAK: 11-50AM TO 12-00 NOON 
TECHNICAL SESSION-1: 12-00 NOON - 1-45 PM 

 Invited Lecture-1: 12-00 NOON-1-00 PM 

 Intellectual Property Rights, Challenges and Opportuni-    
ties and Patenting System in India  
Speaker: DR. MAHUYA HOM CHOUDHURY 
SCIENTIST C & NODAL OFFICER, 

PATENT INFORMATION CENTRE, WEST BENGAL STATE 
COUNCIL OF SCIENCE & TECHNOLOGY 
 

Invited Lecture-2: 1-00 PM -1-45 PM  
IPR with Case Studies, Patentability Assessment  
Speaker: SMT. PARAMITA SAHA 
SCIENTIST B, 
PATENT INFORMATION CENTRE, WEST BENGAL STATE 
COUNCIL OF SCIENCE & TECHNOLOGY 

LUNCH BREAK: 1-45 PM TO 2-30 PM 
 

TECHNICAL SESSION-2: 2-30 PM - 3-15  PM 

 Invited Lecture-3: 2-30 PM - 3-15  PM 

 Inventiveness in Patents 
Speaker: MS. SANGITA SENGUPTA 
SCIENTIST , 

PATENT INFORMATION CENTRE, WEST BENGAL STATE 
COUNCIL OF SCIENCE & TECHNOLOGY 

Panel Discussion with Artists : 3-15 PM - 4-15  PM 
Visit to Innovation Hub : 4-15 PM - 4-45  PM 
VALEDICTORY SESSION: 4-45 PM - 5-00 PM 
 Vote of Thanks: 

 PRAGNA PARAMITA MONDAL, COORDINATOR, IQAC 

Dr. Basudev Mandal          Dr. Tapanendu Kamilya 
            Principal                       Nodal Officer, IPR Cell 

                                              &  
                                                Associate Professor 

Narajole Raj College 

Venue & Date 
             SMART AUDITORIUM 

Narajole Raj College 
22nd September, 2023 



 
Contact Details: 

 

Dr. Tapanendu Kamilya 
Associate Professor, Department of Physics  

Narajole Raj College 
& 

Nodal Officer 

DSTBT, Govt. of  West Bengal sup-
ported IPR Cell, Narajole Raj College 

 

Mobile: 9734531749 

Email: phytk@narajolerajcollege.ac.in
             
  

About Workshop 

The policy of Government is that all aca-
demic/research institutions should also 
develop an in-house expertise for assess-
ment and filling of provisional patent 
applications, commercialization of pat-
ented technologies as well as awareness 
about the rights that automatically vest 
to someone who creates an original work 
of authorship – like a literary work, 
song, movie or software. 
As a result, we become more and more 
interested to create the awareness about 
Intellectual Property Rights and simulta-
neously development of in-house exper-
tise regarding IPR. Our IPR Cell is sup-
ported and funded by DSTBT, Govt. of  
West Bengal.The workshop is funded by 
Patent Information Centre, West Bengal 
State Council of  Science and Technology, 
Department of  Science & Technology & 
Biotechnology, Govt. of  West Bengal.  
This workshop will enkindle the aware-
ness about the Intellectual Property 
Rights among us. The in-house expertise 
concerning IPR will be developed by get-
ting inspirations from the resource per-
sons.  

 
 



 
 



One Day Workshop  
On   

 

 

Organized by DSTBT 

 Govt. of West Bengal  

Supported by IPR Cell,  Narajole Raj College 

 In collaboration with Patent Information Centre, West Bengal State 

Council of Science and Technology 

 Department of Science & Technology & Biotechnology 

 Govt. of West Bengal 
 

Venue: Narajole Raj College, Smart Auditorium 

Date: 22nd September, 2023 
 

About the Workshop:  

    The renowned Scientists from Department of Science & Technology & 

Biotechnology, Govt. of West Bengal & Additional District Magistrate, Paschim 

Medinipur, Govt. of West Bengal have graced the Workshop with their erudite 

presence. The policy of Government is that all academic and research institutions 

should also develop an in-house expertise for assessment and filling of provisional 

patent applications, commercialization of patented technologies as well as awareness 

about the rights that automatically vest to someone who creates an original work of 

authorship – like a literary work, song, movie or software. As a result, we become 

more and more interested to create the awareness about Intellectual Property Rights 

i.e. IPR and simultaneously development of in-house expertise regarding IPR. Our 

IPR Cell of Narajole Raj College is supported and funded by DSTBT, Govt. of West 

Bengal. The workshop is funded by Patent Information Centre, West Bengal State 



Council of Science and Technology, Department of Science & Technology & 

Biotechnology, Govt. of West Bengal. This workshop will enkindle the awareness 

about the Intellectual Property Rights among us. The in-house expertise concerning 

IPR will be developed by getting inspirations from the resource persons. 

 

Resource Persons:  

Dr. Mahuya Hom Choudhur, Scientist C & Nodal Officer, Patent Information 

Centre, West Bengal State Council of Science and Technology, Department of Science 

and Technology and Biotechnology , Govt. of West Bengal. Scientist B, Patent 

Information Centre, West Bengal State Council Of Science & Technology. Smt. 

Paramita Saha,  Registered Indian Patent Attorney since 2013. Presently she is 

working as a Scientist B at Patent Information Centre, West Bengal State Council of 

Science and technology, Department of Science and Technology and Biotechnology, 

Government of West Bengal. Smt. Sangita Sengupta, Scientist, Patent Information 

Centre, West Bengal State Council Of Science & Technology. Govt. Of  West Bengal.  

 

Number of Participants:  

165 :  Total 65 faculty members of the different departments of our college, 100 

students and  25  GI Shilpi ( Mat and Patua)  have participated in this workshop.  

 

Topic Discussed by the Resource Persons: 
 

This Workshop entitled “Intellectual Property Rights With A Special Focus On 

Geographical Indication (GI) Of Folk Art In Paschim Medinipur District” was 

organized by DSTBT, Govt. of West Bengal supported by IPR Cell, Narajole Raj 

College in collaboration with Patent Information Centre, West Bengal State Council 

of Science and Technology Department of Science & Technology & Biotechnology, 

Govt. of West Bengal. The workshop was formally inaugurated by Honourable 

Principal Sir of our College, Dr. Basudev Mandal.  The Introductory Speech was 

given by our Honourable President of our College and Welcome Address by our 

Principal Sir of our College.  



This workshop mainly focused on Intellectual Property Rights (IPRs), its challenges, 

opportunities and patenting system in India; the different case studies related with 

IPR and patentability assessment and inventiveness in patents. The workshop also 

focussed on copyright, trademark, GI registration, different patent laws and research 

ethics. Among the various participants present in the workshop program, there was 

a team of “Banglar Potochitro” and “Madur Shilpi” from Paschim Medinipur 

District (Narajole, Sabang, Pingla, Patashpur, Bhagwanpur P.S). There was an 

enriching interactive session among the team of “Banglar Potochitro”  & “Madur 

Shilpi” and the eminent resource persons. The resource persons guided them on 

how to file a patent and gave huge informations on copyright, trademark and GI 

registration. This workshop enkindled on the awareness about the Intellectual 

Property Rights among the participants. The participants got many inspirations from 

the resource persons. 

 
 

 



 

 













Report of Field Visit for ‘Patachitra’& ‘chitrakar’ of Naya, Pingla, Paschim Medinipur 

Field Visit done by IPR Cell, Narajole Raj College, Narajole, Paschim Medinipur 

Date of Visit: 21/08/2023 

     

Report summary:  

Introduction: ‘Patachitra’ Painting is a cultural heritage of West Bengal. Naya, situated in 

Paschim Medinipur district is home to’ Chitrakar’s i.e., ‘Potua’ artist of West Bengal. Around 250 

artists residing in this village. Now, Naya is known as a ‘Silpagram’.  

IPR Cell, Narajole Raj College conducted its visit to Naya on 21 st August, 2023. The visit was 

done as per direction of WBDST, sponsoring agency of the above-mentioned project of IPR Cell, 

Narajole Raj College. The prime motto of this visit to make an updation of the status of the artists 

who have got the GI registration. The survey was aimed to fetch data which will reveal the 

present economic condition of GI registered artists.  

Details about Naya:  

Sl. No.   Information related to Naya’s economic condition 

1.  Total number of  ‘Potua’ population : 400 ( approx..)  

2.  Total number of Chitrakar : 270  

3.  Total number of Female Chitrakar: 140 

4.  Total number of ‘minor’ involved in the profession: 130  

5.  Total number of artist got allowance as ‘Potua’ : All of them  

6.  Total number of artist not yet got the GI registration: 200 ( approx..)  

 

Description: Survey was done on twenty -six artists who have already got GI registration for 

their products.  Besides them fifty more artists applied for GI but not yet received their desired 

registration. A questionnaire containing questions on their present economic condition was 

served. As per their reply, the present economic condition of them is satisfactory. The only 

thing they are lacking is a structured distribution system. They want a permanent distribution 

centre for their own to ensure the even demand of their products throughout the year.  

 

Outcome: 

i. Artists who have already got the GI registration felt honored and secured as well. As they got 

the GI registration very recently, not yet they realized the benefit of getting GI registration.  

ii. Out of 270 artists of Naya only 26 artists got the GI registration.  A speedy process   is 

required to avail GI registration for every artist of Naya. 



Survey Report on mat crafters (Madur Kathi Shilpi) 

Survey Date: 11.09.2023 

 
Survey Team: Dr. Mangal Kumar Nayak (Team leader) 
Dr. Rabindra Nath Maity 
Prof. Nimai  Sannyasi 
Student 
Supriti Samanta 
Rikta Maity 
Sujit Kundu 
 
Survey Area:  Sabang, Pingla, Debra, Patashpur and Bhagbanpur Blocks of East and 
West Mednipur District.  
 

Report: On 11th September 23, a survey team led by Dr. Mangal Kumar 
Nayak of Narajol Raj College conducted a survey on mat crafters (mat stick 
artists/ Madur Kathi Shilpi) of West Midnapure and East Midnapure Districts. IPR 
Cell, Najole Raj College and Department of Higher Education, Government of West 
Bengal provided financial support for this work. The survey was conducted on 20 
Madur Kathi Shilpi out of 30 Madur Kathi Shilpi who received official 
GI(Geographical Identification)  numbers from the Government. 

These thirty Madur Kathi artists live in Sabang, Pingla, Debra, Patashpur and 
Bhagbanpur Blocks of East and West Mednipur Districts. Apart from this, it was 
not possible to survey some GI number Madur Kathi artists in Ramnagar, Egra, 
Balighai and Paniparul in East Mednipur District due to their remote location. 
However, the survey will be possible with financial help. 

Here are the details from the artists: 

1. All said getting a GI number made their business bigger than ever. 

2. Get regular invitations to fairs, festivals and Government functions at various 

places in across the State and Country.  

3 Regularly attend Khadi Exhibitions, Handicraft Fairs yourself. 

4. More or less financial income has increased.   



5. Although the demand of the industrial production has increased, the production 

has not increased in comparison. 

6.  Madur Kathi Shilpi  have to  take the  responsibility for marketing.  

7. All mat crafters have asked the Government to take responsibility for marketing 

and exporting their products 

8. Despite getting GI number, there is shortfall in production due to lack of proper 

infrastructure. 

9. They are in financial trouble as there is no cooperative system among 

themselves. 

10. Madur Kathi Shilpi can produce quality art materials if they get proper training. 

11. Many  Madur kathi shilpi who receive G I number do not have  paved home, 

there is no system for storing industrial materials. 

12. Everyone in the family members is involved in the industry. 

13. Madur Kathi production is the main source of income in almost all artists' 

families.  

14. All adult women Shilpi benefited from the Lakshi Bhandar Scheme of Govt. Of 

West Bengal.  

 
The total number of mat crafters in the survey area is approximate - 1250. No one 
could say how many of them applied for GI numbers.  
 

Apart from this, the disparity seen in the case of the two Medinipur 
Districts (Purba & Paschim Medinipur District) is that the mat crafters (Madur 
Kathi Shilpli) of the West Medinipur District are far behind in terms of finances. 
There is no artist association of Purba Medinipur District.  The Madur Kathi Shilpi' 
houses were given to West Mednipur by the Government of West Bengal but not to 
East Mednipur District. There is no infrastructure for mat crafters in this 
District. Madur Kathi Shilpi of Purba Medinipur District are financially very weak. 
The Government needs to pay special attention to them. Appropriate measures 
should be taken to preserve the artist and his/her art materials. 

 



Some pictures from the survey/interview are included here – 
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List of Madurkathi (Authorised User) Shilpi  
who were met on Sepeember 11, 2023 

  

Sl. 

No. 

Authorised User 

No. 

Name of the 

Applicant 

A d d r e s s Mobile# Date of 

registration 

1 AU/7498/GI/567/1 Alpana Jana Panchuria, Patashpur, Purba 9735669280 12.03.2021 

2 AU/7499/GI/567/2 Ashok Jana Sarta, Sabang, Paschim 9733728742 12.03.2021 

3 AU/7500/GI/567/3 Biswajit Dutta Pajankul, Bhagabanpur, Purba 9733804115 12.03.2021 

4 AU/7501/GI/567/4 Chandan Mula Ruinan, Sabang, Paschim 9734736117 12.03.2021 

5 AU/7502/GI/567/5 Gouri Bala Das Sabang, Paschim   

6 AU/7503/GI/567/6 Gouri Rani Jana Paschim Beguni, Chakshyampur, 

Debra, Paschim 

9635178909 12.03.2021 

7 AU/7504/GI/567/7 Jadab Kum Samanta Bankibehari, Panchuria,  Pataspr 8001217537 12.03.2021 

8 AU/7506/GI/567/9 Lakshmi Kanta Sahoo Barchahara, Sabang, Pashim 7865849439 12.03.2021 

9 AU/7507/GI/567/10 Lakshmi Rani Mula Ruinan, Sabang,, Paschim 9734736117 12.03.2021 

10 AU/7508/GI/567/11 Lakshmi Sahoo Barchahara, Sabang, Paschim 8972187006 12.03.2021 

11 AU/7509/GI/567/12 Mukul Rani Dutta Panjakal, Bhagabanpur, Purba 9733804115 12.03.2021 

12 AU/7510/GI/567/13 Nishikanta Das Sarta, Sabang, Paschim 9800314193 12.03.2021 

13 AU/7513/GI/567/16 Sachindranath 

Guchhait 

Barbasudevpur Deshpran Pragati 

Sangha, Kuber Dutta Bheri, 

Bhagabanpur 

9593990206 12.03.2021 

14 AU/7514/GI/567/17 Sankari Jana Barchahara, Sabang, Paschim 8768789414 12.03.2021 

15 AU/7516/GI/567/19 Tapas Kumar Jana Paschim Beguni, Chakshyampur, 

Debra, Paschim 

6294753636 12.03.2021 



List of Madurkathi (Authorised User) Shilpi  
who were met on Sepeember 11, 2023 

  

16 AU/7519/GI/567/22 Pabitra Samanta Village: Bankibheri, Bl – Pataspur 9775257518 12.03.2021 

17 AU/7520/GI/567/23 Gopal Jana Village: Panchuria, Post: Panchuria, PS – 

Pataspur, Amarchi, Manglamaro 

9735696280 12.03.2021 

18 AU/7522/GI/567/25 Alak Kumar Jana Sarta (East), Sarta, Sabang, Pashchim 9734845044 12.03.2021 

19 AU/7523/GI/567/26 Mithu Rani Jana Sarta (East), Sarta, Sabang, Pashchim 9734845044 12.03.2021 

20 AU/7524/GI/567/27 Akhil Jana Sarta (East), Sarta, Sabang, Pashchim 9748137691 12.03.2021 

21 AU/7525/GI/567/28 Supriti Jana Village: Sarta,  Sub District: Sabang 9883573145 12.03.2021 

22 AU/7526/GI/567/29 Kalyani Rani Das 

Maity 

Village: Mashumpur, Post: Lokepith, 

Mashumpur, Lokepith Bishnupur Paschim 

9382960641 12.03.2021 

23 AU/7527/GI/567/30 Arun Khatua Village: Maligram, Post: Maligram, 

Pingla, Paschim 

9775134162 12.03.2021 



List of Madurkathi (Authorised User) Shilpi  
who were met on Sepeember 11, 2023 
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Green Synthesis of Copper Nanoparticles by Using Plant Extracts and 
their Biomedical Applications – An Extensive Review 

Soumen Rakshit1, Paresh Chandra Jana1 and Tapanendu Kamilya2,* 

1Department of Physics, Vidyasagar University, Paschim Medinipur-721102, West Bengal, India; 2Department of Physics, 
Narajole Raj College, Paschim Medinipur-721211, West Bengal, India 

	 Abstract: In recent years, the green synthesis of different metal nanoparticles has become a substan-
tial technique for the synthesis of different essential nanoparticles and their potential applications in 
technological, industrial along with biomedical fields. Among the several essential nanoparticles, cop-
per nanoparticles (CuNPs) have attracted enormous attention for their wide range of applications like 
the production of gas sensors, solar cells, high-temperature superconductors as well as drug delivery 
materials and catalysis owing to its distinctive optical, electrical, dielectric, imaging and catalytic, etc. 
properties. Herein, in this review, our aim is to find out the recent progress of synthesis, as well as dif-
ferent optical and structural characterizations of green, synthesized CuNPs along with their broad-
spectrum biomedical applications, mainly antibacterial, antifungal, antiviral and anticancer as well as 
the future perspective of research trends in the green synthesis of CuNPs. CuNPs have been synthe-
sized by different researchers using three methods, namely, physical, chemical, and biological. In this 
review, the eco-friendly, efficient and low cost different established biological/green synthesis meth-
ods of CuNPs using different plant extracts like leaves, flowers, fruits, seeds, latex, etc., as capping 
and reducing agents have been briefly discussed, along with reaction conditions together with their op-
tical as well as structural analysis. Effects of different parameters on the green synthesis of CuNPs like 
the presence of phytochemicals and confirmation of phytochemicals, temperature, pH, etc., are eluci-
dated. Studies of the antibacterial activity of biomolecules capped CuNPs by different researchers 
against both Gram-positive and Gram-negative bacterial strains along with minimum inhibitory con-
centration (MIC) values have been summarized. Furthermore, antifungal and antiviral effects of green 
synthesized CuNPs studied by different researchers are mentioned with minimum inhibitory concen-
tration (MIC) values. The anticancer activity of green synthesized CuNPs against different cancer cells 
studied by different researchers is summarized with correlation sizes of CuNPs on anticancer activity. 
The review also focuses on in vivo applications of green synthesized CuNPs along with clinical trails. 
Furthermore, an emphasis is given to the effectiveness of CuNPs in combating COVID-19. 
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1. INTRODUCTION 

 Nanotechnology is a promising field in recent research 
and the foremost driving force behind the modern industrial 
revolution. Nanotechnology deals with nanoparticles, typi-
cally of small size and range (1nm-100 nm) [1, 2]. They 
possess a large surface area to volume ratio, which makes 
them more extraordinary. The synthesis of metal nanoparti-
cles (MNPs) has been a significant focus of research in con-
temporary materials science to provide the maximum bene-
fit for society over the past few years. We give our attention 
to the copper nanoparticles (CuNPs) as they show many 
important properties like thermal, electrical optical as well 
as low cost and are easily available in the market [3]. The 
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basic problem is the prevention of CuNPs from oxidization 
in the presence of air [4]. Some researchers used PEG6000 
as a stabilizer [5], which is non-toxic. Various phytochemi-
cals like alkaloids, flavonoids, tannins, saponins, etc., play 
an important role in the green synthesis of CuNPs as cap-
ping agents. Actually, the reduction of Cu2+ ions to Cu0, i.e., 
CuNPs formation, is obtained by those active phytochemi-
cals present in plant extracts. This is the major advantage of 
the eco-friendly, non-toxic and cost-effective green synthe-
sis method of CuNPs over the chemical and physical meth-
ods [6]. In green synthesis methods, the synthesis of CuNPs 
can be easily scaled up without any need for hazardous toxic 
chemicals, high pressure along with controlling temperature, 
etc. Moreover, CuNPs that are produced by plant extracts 
are more stable and biocompatible with respect to chemical 
methods [7-9]. 
 In this review, we have briefly discussed the green syn-
thesis of CuNPs synthesized from different plant extracts 
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SEMESTER –VI 
 

Core Courses (CC) 
 

CC-13: Electromagnetic Theory        Credits 06 

CC13T: Electromagnetic Theory         Credits 04 

Course Contents:  

Maxwell Equations 

Maxwell’s equations. Displacement Current. Vector and Scalar Potentials. Gauge Transformations: 
Lorentz and Coulomb Gauge. Boundary Conditions at Interface between Different Media. Wave 
Equations. Plane Waves in Dielectric Media. Poynting Theorem and Poynting Vector. 
Electromagnetic (EM) Energy Density. Physical Concept of Electromagnetic Field Energy Density, 
Momentum Density and Angular Momentum Density. 

EM Wave Propagation in Unbounded Media 

Plane EM waves through vacuum and isotropic dielectric medium, transverse nature of plane EM 
waves, refractive index and dielectric constant, wave impedance. Propagation through conducting 
media, relaxation time, skin depth. Wave propagation through dilute plasma, electrical conductivity 
of ionized gases, plasma frequency, refractive index, skin depth, application to propagation through 
ionosphere. 

EM Wave in Bounded Media 

Boundary conditions at a plane interface between two media. Reflection & Refraction of plane 
waves at plane interface between two dielectric media-Laws of Reflection & Refraction. Fresnel's 
Formulae for perpendicular & parallel polarization cases, Brewster's law. Reflection &Transmission 
coefficients.  Total internal reflection, evanescent waves. Metallic reflection (normal Incidence). 

Polarization of Electromagnetic Waves 

Description of Linear, Circular and Elliptical Polarization. Propagation of E.M. Waves in 
Anisotropic Media. Symmetric Nature of Dielectric Tensor. Fresnel’s Formula. Uniaxial and 
Biaxial Crystals. Light Propagation in Uniaxial Crystal. Double Refraction. Polarization by Double 
Refraction. Nicol Prism. Ordinary & extraordinary refractive indices. Production & detection of 
Plane, Circularly and Elliptically Polarized Light. Phase Retardation Plates: Quarter-Wave and 
Half-Wave Plates. Babinet Compensator and its Uses. Analysis of Polarized Light. 
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Rotatory Polarization: Optical Rotation. Biot’s Laws for Rotatory Polarization. Fresnel’s Theory of 
optical rotation. Calculation of angle of rotation. Experimental verification of Fresnel’s theory. 
Specific rotation. Laurent’s half-shade polarimeter. 

Wave guides 

Planar optical wave guides. Planar dielectric wave guide. Condition of continuity at interface. Phase 
shift on total reflection. Eigenvalue equations. Phase and group velocity of guided waves. Field 
energy and Power transmission.           

Optical Fibres 

Numerical  Aperture. Step and Graded Indices (Definitions Only). Single and Multiple Mode Fibres 
(Concept and Definition Only). 

 

Suggested Readings:  

1. Introduction to Electrodynamics, D.J. Griffiths, 3rd Ed., 1998, Benjamin Cummings. 

2. Optics, E. Hecht, 2016, Pearson. 

3. Elements of Electromagnetics, M.N.O. Sadiku, 2001, Oxford University Press. 

4. Introduction to Electromagnetic Theory, T.L. Chow, 2006, Jones & Bartlett Learning 

5. Fundamentals of Electromagnetics, M.A.W. Miah, 1982, Tata McGraw Hill 

6. Electromagnetic field Theory, R.S. Kshetrimayun, 2012, Cengage Learning 

7. Engineering Electromagnetic, Willian H. Hayt, 8th Edition, 2012, McGraw Hill. 

8. Electromagnetic Field Theory for Engineers & Physicists, G. Lehner, 2010, Springer 

Additional Books for Reference  
 

1. Electromagnetic Fields & Waves, P.Lorrain & D.Corson, 1970, W.H.Freeman & Co. 

2. Electromagnetics, J.A. Edminster, Schaum Series, 2006, Tata McGraw Hill. 

3. Electromagnetic field theory fundamentals, B. Guru and H. Hiziroglu, 2004,Cambridge 
University Press 

C13P: Electromagnetic Theory   (Lab)       Credits 02 

List of Practical:  

 

1. To verify the law of Malus for plane polarized light. 
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2. To determine the specific rotation of sugar solution using Polarimeter. 

3. To analyze elliptically polarized Light by using a Babinet’s compensator. 

4. To study dependence of radiation on angle for a simple Dipole antenna. 

5. To determine the wavelength and velocity of ultrasonic waves in a liquid (Kerosene Oil, 

Xylene, etc.) by studying the diffraction through ultrasonic grating. 

6. To study the reflection, refraction of microwaves. 

7. To study Polarization and double slit interference in microwaves. 

8. To  determine  the  refractive  index  of  liquid  by  total  internal  reflection  using 

Wollaston’s air-film. 

9. To determine the refractive Index of (1) glass and (2) a liquid by total internal reflection 

using a Gaussian eyepiece. 

10. To study the polarization of light by reflection and determine the polarizing angle for air-

glass interface. 

11. To verify the Stefan`s law of radiation and to determine Stefan’s constant. 

12. To determine the Boltzmann constant using V-I characteristics of PN junction diode. 

Suggested Readings:  

1. Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia 

Publishing House. 

2. Advanced level Physics Practical, Michael Nelson and Jon M. Ogborn, 4th  Edition, 

reprinted 1985, Heinemann Educational Publishers 

3. A Text Book of Practical Physics, I. Prakash & Ramakrishna, 11th Ed., 2011, Kitab Mahal 

4. Electromagnetic Field Theory for Engineers & Physicists, G. Lehner, 2010, Springer 

 

CC-14: Statistical Mechanics        Credits 06 

CC14T: Statistical Mechanics         Credits 04 

Course Contents:  

Classical Statistical Mechanics 

Macrostate & Microstate, Elementary Concept of Ensemble, Microcanonical ensemble, Phase 
Space, Entropy and Thermodynamic Probability, Canonical ensemble, Partition Function, 
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Thermodynamic Functions of an Ideal Gas, Classical Entropy Expression, Gibbs Paradox, Sackur 
Tetrode equation, Law of Equipartition of Energy (with proof) – Applications to Specific Heat and 
its Limitations, Thermodynamic Functions of a Two-Energy Levels System, Negative Temperature. 
Grand canonical  ensemble and chemical potential. 

Classical Theory of Radiation 

Properties of Thermal Radiation. Blackbody Radiation. Pure temperature dependence. Kirchhoff’s 
law. Stefan-Boltzmann law: Thermodynamic proof. Radiation Pressure. Wien’s Displacement law. 
Wien’s Distribution Law. Saha’s Ionization Formula. Rayleigh-Jean’s Law. Ultraviolet 
Catastrophe. 

Quantum Theory of Radiation 

Spectral Distribution of Black Body Radiation. Planck’s Quantum Postulates. Planck’s Law of 
Blackbody Radiation: Experimental Verification. Deduction of (1) Wien’s Distribution Law, (2) 
Rayleigh-Jeans Law, (3) Stefan-Boltzmann Law, (4) Wien’s Displacement law from Planck’s law. 

Bose-Einstein Statistics: 

B-E distribution law, Thermodynamic functions of a strongly Degenerate Bose Gas, Bose Einstein 
condensation, properties of liquid He (qualitative description), Radiation as a photon gas and 
Thermodynamic functions of photon gas. Bose derivation of Planck’s law. 

Fermi-Dirac Statistics: 

Fermi-Dirac Distribution Law, Thermodynamic functions of a Completely and strongly Degenerate 
Fermi Gas, Fermi Energy, Electron gas in a Metal, Specific Heat of Metals, Relativistic Fermi gas, 
White Dwarf Stars, Chandrasekhar Mass Limit.  

Suggested Readings:  

1. Statistical Mechanics, R.K. Pathria, Butterworth Heinemann: 2nd Ed.,1996, Oxford 

University Press. 

2. Statistical Physics, Berkeley Physics Course, F. Reif, 2008, Tata McGraw-Hill 

3. Statistical and Thermal Physics, S. Lokanathan and R.S. Gambhir. 1991, Prentice Hall 

4. Thermodynamics, Kinetic Theory and Statistical Thermodynamics, Francis W. Sears and 

Gerhard L. Salinger, 1986, Narosa. 

5. Modern Thermodynamics with Statistical Mechanics, Carl S. Helrich, 2009, Springer 

6. An Introduction to Statistical Mechanics & Thermodynamics, R.H. Swendsen, 2012, Oxford 

Univ. Press 
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7. Statistical Mechanics – an elementary outline, A. Lahiri, 2008, Universities Press 

 

C14P: Statistical Mechanics (Lab)        Credits 02 

List of Practical:  

1. Computational analysis of the behavior of a collection of particles in a box that satisfy 

Newtonian mechanics and interact via the Lennard-Jones potential, varying the total number 

of particles N and the initial conditions: 

a) Study of local number density in the equilibrium state (i) average; (ii) fluctuations. 

b) Study of transient behavior of the system (approach to equilibrium). 

c) Relationship of large N and the arrow of time. 

d) Computation of the velocity distribution of particles for the system and comparison with 

the Maxwell velocity distribution. 

e) Computation and study of mean molecular speed and its dependence on particle mass. 

f) Computation of fraction of molecules in an ideal gas having speed near the most 

probable speed. 

2. Computation of the partition function Z() for examples of systems with a finite number of 

single particle levels (e.g., 2 level, 3 level, etc.) and a finite number of non-interacting 

particles N under Maxwell-Boltzmann, Fermi-Dirac and Bose- Einstein statistics: 

a) Study of how Z(), average energy <E>, energy fluctuation E, specific heat at 

constant volume Cv, depend upon the temperature, total number of particles N and the 

spectrum of single particle states. 

b) Ratios of occupation numbers of various states for the systems considered above 

c) Computation of physical quantities at large and small temperature T and comparison of 

various statistics at large and small temperature T. 

3. Plot Planck’s law for Black Body radiation and compare it with Raleigh-Jeans Law at high 

temperature and low temperature. 

4. Plot Specific Heat of Solids (a) Dulong-Petit law, (b) Einstein distribution function, (c) 

Debye distribution function for high temperature and low temperature and compare them for 

these two cases. 

5. Plot the following functions with energy at different temperatures 
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a) Maxwell-Boltzmann  distribution 

b) Fermi-Dirac distribution 

c) Bose-Einstein distribution 

Suggested Readings:  

1. Elementary Numerical Analysis, K.E. Atkinson, 3rd edn. 2007, Wiley India Edition. 

2. Statistical Mechanics, R.K. Pathria, Butterworth Heinemann: 2nd  Ed., 1996, Oxford 

University Press. 

3. Introduction to Modern Statistical Mechanics, D. Chandler, Oxford University Press, 1987. 

4. Thermodynamics, Kinetic Theory and Statistical Thermodynamics, Francis W. Sears and 

Gerhard L. Salinger, 1986, Narosa. 

5. Modern Thermodynamics with Statistical Mechanics, Carl S. Helrich, 2009, Springer. 

6. Statistical and Thermal Physics with computer applications, Harvey Gould and Jan 

Tobochnik, Princeton University Press, 2010. 

7. Simulation of ODE/PDE Models with MATLAB®, OCTAVE and SCILAB: Scientific and 
Engineering Applications: A. Vande Wouwer, P. Saucez, C. V. Fernández. 2014 Springer.  
 
 

Discipline   Specific Electives (DSE) 

DSE-3: Medical Physics        Credits 06 

DSE3T: Medical Physics         Credits 04 

Course Contents:  

Physics of the Body-I 

Basic Anatomical Terminology: Standard Anatomical Position, Planes. Familiarity with terms like- 
Superior, Inferior, Anterior, Posterior, Medial, Lateral, Proximal and Distal. Mechanics of the 
body: Skeleton, forces, and body stability. Muscles and dynamics of body movement. Physics of 
Locomotors Systems: joints and movements, Stability and Equilibrium.  Energy  household  of  
the  body:  Energy  balance  in  the  body,  Energy consumption  of  the  body,  Heat  losses  of  the  
body,  Thermal  Regulation.  Pressure system of body: Physics of breathing, Physics of 
cardiovascular system. 

Physics of the Body-II 
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Acoustics of the body: Nature and characteristics of sound, Production of speech, Physics of the 
ear, Diagnostics with sound and ultrasound. Optical system of the body: Physics of the eye. 
Electrical system of the body: Physics of the nervous system, Electrical signals and information 
transfer. 

Physics of Diagnostic and Therapeutic Systems-I (X-Rays) 

X Ray: Electromagnetic spectrum, production of x-rays, x-ray spectra, Brehmsstrahlung, 
Characteristic x-ray. X-ray tubes & types: Coolidge tube, x-ray tube design, tube cooling 
stationary mode, Rotating anode x-ray tube, Tube rating, quality and intensity of x-ray. X-ray 
generator circuits, half wave and full wave rectification, filament circuit, kilo voltage circuit. Single 
and three phase electric supply. Power ratings. Types of X-Ray Generator, high frequency 
generator, exposure timers and switches, HT cables. 

Radiation Physics 

Radiation units exposure, absorbed dose, units: rad, grey, relative biological effectiveness, effective 
dose- Rem & Sievert, inverse square law. Interaction of radiation with matter Compton & 
photoelectric effect, linear attenuation coefficient. Radiation Detectors: ionization (Thimble 
chamber, condenser chamber), chamber. Geiger Muller counter, Scintillation counters and Solid 
State detectors, TFT. 

Medical Imaging Physics 

Evolution of Medical Imaging, X-ray diagnostics and imaging, Physics of nuclear magnetic 
resonance (NMR), NMR imaging, MRI Radiological imaging, Ultrasound imaging, Physics  of 
Doppler with applications and modes, Vascular Doppler. Radiography: Filters, grids, cassette, X-
ray film, film processing, fluoroscopy. Computed  tomography scanner- principle and function, 
display, generations, mammography. Thyroid uptake system and Gamma camera (Only Principle, 
function and display). 

Radiation Oncology Physics 

External Beam Therapy (Basic Idea): Telecobalt, Conformal Radiation Therapy (CRT), 3DCRT, 
IMRT, Image Guided Radiotherapy, EPID, Rapid Arc, Proton Therapy, Gamma Knife, Cyber 
Knife. Contact Beam Therapy (Basic Idea): Brachytherapy- LDR and HDR, Intra Operative 
Brachytherapy. Radiotherapy, kilo voltage machines, deep therapy machines, Telecobalt machines, 
Medical linear accelerator. Basics of Teletherapy units, deep X-ray, Telecobalt units, Radiation 
protection, external beam characteristics, dose maximum and build up – bolus, percentage depth 
dose, tissue maximum ratio and tissue phantom ratio, Planned target Volume and Gross Tumour 
Volume. 

Radiation and Radiation Protection 
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Principles of radiation protection, protective materials-radiation effects, somatic, genetic stochastic 
and deterministic effect. Personal monitoring devices: TLD film badge, pocket dosimeter, OSL 
dosimeter. Radiation dosimeter. Natural radioactivity, Biological effects of radiation, Radiation 
monitors. Steps to reduce radiation to Patient, Staff and Public. Dose Limits for Occupational 
workers and Public. AERB: Existence and Purpose. 

Physics of Diagnostic and Therapeutic Systems- II 

Diagnostic nuclear medicine: Radiopharmaceuticals for radioisotope imaging, Radioisotope 
imaging equipment, Single photon and positron emission tomography. Therapeutic nuclear 
medicine: Interaction between radiation and matter Dose and isodose in radiation treatment. 
Medical Instrumentation: Basic Ideas of Endoscope and Cautery, Sleep Apnea and Cpap Machines, 
Ventilator and its modes. 

Suggested Readings:  

1. Medical Physics, J.R. Cameron and J.G.Skofronick, Wiley (1978) 

2. Basic Radiological Physics Dr. K. Thayalan - Jayapee Brothers Medical Publishing Pvt. Ltd. 

New Delhi (2003) 

3. Christensen’s Physics of Diagnostic Radiology: Curry, Dowdey and Murry - Lippincot 

Williams and Wilkins (1990) 

4. Physics of the human body, Irving P. Herman, Springer (2007). 

5. Physics of Radiation Therapy : F M Khan - Williams and Wilkins, 3rd edition (2003) 

6. The essential physics of Medical Imaging: Bushberg, Seibert, Leidholdt and Boone 

Lippincot Williams and Wilkins, Second Edition (2002) 

7. Handbook of Physics in Diagnostic Imaging: R.S.Livingstone: B.I. Publication Pvt Ltd. 

8. The Physics of Radiology-H E Johns and Cunningham. 

 

DSE3P: Medical Physics (Lab)         Credits 02  

List of Practical:  

1. Understanding the working of a manual Hg Blood Pressure monitor and measure the Blood 

Pressure. 

2. Understanding the working of a manual optical eye-testing machine and to learn eye-testing 

procedure. 
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3. Correction of Myopia (short sightedness) using a combination of lenses on an optical 

bench/breadboard. 

4. Correction of Hypermetropia/Hyperopia (long sightedness) using a combination of lenses on 

an optical bench/breadboard. 

5. To learn working of Thermoluminescent dosimeter (TLD) badges and measure the 

background radiation. 

6. Familiarization with Geiger-Muller (GM) Counter and to measure background radiation. 

7. Familiarization with Radiation meter and to measure background radiation. 

8. Familiarization with the Use of a Vascular Doppler. 

Suggested Readings:  

1. Basic Radiological Physics, Dr. K. Thayalan - Jayapee Brothers Medical Publishing Pvt. 

Ltd. New Delhi (2003) 

2. Christensen’s Physics of Diagnostic Radiology: Curry, Dowdey and Murry - Lippincot 

Williams and Wilkins (1990) 

3. Physics of Radiation Therapy : F M Khan - Williams and Wilkins, 3rd edition (2003) 

4. The essential physics of Medical Imaging: Bushberg, Seibert, Leidholdt and Boone 

Lippincot Williams and Wilkins, Second Edition (2002) 

5. Handbook of Physics in Diagnostic Imaging: Roshan S. Livingstone: B. I. Publications Pvt 

Ltd. 

6. The Physics of Radiology-H E Johns and Cunningham. 

 

Or 

DSE-3: Nano Materials and Applications      Credits 06 

DSE3T: Nano Materials and Applications      Credits 04 

Course Contents:  

Nanoscale Systems 

Length scales in physics, Nanostructures: 1D, 2D and 3D nanostructures (nanodots, thin films, 
nanowires, nanorods), Band structure and density of states of materials at nanoscale, Size Effects in 
nano systems, Quantum confinement: Applications of Schrodinger equation- Infinite potential well, 
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potential step, potential box, quantum confinement of carriers in 3D, 2D, 1D nanostructures and  its 
consequences. 

Synthesis of Nanostructure Materials 

Top down and Bottom up approach, Photolithography. Ball milling. Gas phase condensation. 
Vacuum deposition. Physical vapor deposition (PVD): Thermal evaporation, E-beam evaporation, 
Pulsed Laser deposition. Chemical vapor deposition (CVD). Sol-Gel. Electro deposition. Spray 
pyrolysis. Hydrothermal synthesis. Preparation through colloidal methods. MBE growth of 
quantum dots. 

Characterization 

X-Ray Diffraction. Optical Microscopy. Scanning Electron Microscopy. Transmission Electron 
Microscopy. Atomic Force Microscopy. Scanning Tunneling Microscopy. 

Optical Properties 

Coulomb interaction in nanostructures. Concept of dielectric constant for nanostructures and 
charging of nanostructure. Quasi-particles and excitons. Excitons in direct and indirect band gap 
semiconductor nanocrystals. Quantitative treatment of quasi-particles and excitons, charging 
effects. Radiative processes: General formalization-absorption, emission and luminescence. Optical 
properties of heterostructures and nanostructures. 

Electron Transport 

Carrier transport in nanostrucutures. Coulomb blockade effect, thermionic emission, tunneling and 
hoping conductivity. Defects and impurities: Deep level and surface defects. 

Applications 

Applications of nanoparticles, quantum dots, nanowires and thin films for photonic devices (LED, 
solar cells). Single electron transfer devices (no derivation). CNT based transistors. Nanomaterial 
Devices: Quantum dots heterostructure lasers, optical switching and optical data storage. Magnetic 
quantum well; magnetic dots -magnetic data storage. Micro Electromechanical Systems (MEMS), 
Nano Electromechanical Systems (NEMS). 

Suggested Readings:  

1. C.P. Poole, Jr. Frank J. Owens, Introduction to Nanotechnology (Wiley India Pvt. Ltd.). 

2. S.K. Kulkarni, Nanotechnology: Principles & Practices (Capital Publishing Company). 

3. K.K. Chattopadhyay and A. N. Banerjee, Introduction to Nanoscience and Technology (PHI 

Learning Private Limited). 

4. Richard Booker, Earl Boysen, Nanotechnology (John Wiley and Sons). 
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5. M. Hosokawa, K. Nogi, M. Naita, T. Yokoyama, Nanoparticle Technology Handbook 

(Elsevier, 2007). 

6. Introduction to Nanoelectronics, V.V. Mitin, V.A. Kochelap and M.A. Stroscio, 2011, 

Cambridge University Press. 

7. Bharat Bhushan, Springer Handbook of Nanotechnology (Springer-Verlag, Berlin, 2004). 

 

DSE3B: Nano Materials and Applications (Lab)      Credits 02 

List of Practical: 

1. Synthesis of metal nanoparticles by chemical route. 

2. Synthesis of semiconductor nanoparticles. 

3. Surface Plasmon study of metal nanoparticles by UV-Visible spectrophotometer. 

4. XRD pattern of nanomaterials and estimation of particle size. 

5. To study the effect of size on color of nanomaterials. 

6. To prepare composite of CNTs with other materials. 

7. Growth of quantum dots by thermal evaporation. 

8. Prepare a disc of ceramic of a compound using ball milling, pressing and sintering, and 

study its XRD. 

9. Fabricate a thin film of nanoparticles by spin coating (or chemical route) and study 

transmittance spectra in UV-Visible region. 

10. Prepare a thin film capacitor and measure capacitance as a function of temperature or 

frequency. 

11. Fabricate a PN diode by diffusing Al over the surface of N-type Si and study its V-I 

characteristic. 

 

Suggested Readings:  

1. C.P. Poole, Jr. Frank J. Owens, Introduction to Nanotechnology (Wiley India Pvt. Ltd.). 

2. S.K.   Kulkarni,   Nanotechnology:   Principles   &   Practices   (Capital   Publishing 

Company). 
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3. K.K. Chattopadhyay   and   A.N.   Banerjee,   Introduction   to   Nanoscience   & 

Technology (PHI Learning Private Limited). 

4. Richard Booker, Earl Boysen, Nanotechnology (John Wiley and Sons). 

 

Or 

DSE-3: Communication Electronics      Credits 06 

DSE3T: Communication Electronics       Credits 04 

Course Contents:  

Electronic communication 

Introduction to communication – means and modes. Need for modulation. Block diagram of an 
electronic communication system. Brief idea of frequency allocation for radio communication 
system in India (TRAI). Electromagnetic communication spectrum, band designations and usage. 
Channels and base-band signals. Concept of Noise, signal-to-noise (S/N) ratio. 

Analog Modulation 

Amplitude Modulation, modulation index and frequency spectrum. Generation of AM (Emitter 
Modulation), Amplitude Demodulation (diode detector), Concept of Single side band generation 
and detection. Frequency Modulation (FM) and Phase Modulation (PM), modulation  index  and  
frequency  spectrum,  equivalence between FM and PM, Generation of FM using VCO, FM 
detector (slope detector), Qualitative idea of Super heterodyne receiver. 

Analog Pulse Modulation 

Channel capacity, sampling theorem, Basic Principles- PAM, PWM, PPM, modulation and 
detection technique for PAM only, Multiplexing. 

Digital Pulse Modulation 

Need for digital transmission, Pulse Code Modulation, Digital Carrier Modulation Techniques, 
Sampling, Quantization and Encoding. Concept of Amplitude Shift Keying (ASK), Frequency Shift 
Keying (FSK), Phase Shift Keying (PSK), and Binary Phase Shift Keying (BPSK). 

Introduction to Communication and Navigation systems: 

Satellite   Communication -   Introduction,   need,   geosynchronous   satellite   orbits 
geostationary satellite advantages of geostationary satellites. Satellite visibility, transponders (C - 
Band), path loss, ground station, simplified block diagram of earth station. Uplink and  downlink.  
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Mobile Telephony System – Basic concept of mobile communication, frequency bands used in 
mobile communication, concept of cell sectoring and cell splitting, SIM number, IMEI number, 
need for data encryption, architecture (block diagram) of mobile communication network, idea of 
GSM, CDMA, TDMA and FDMA technologies, simplified block diagram of mobile phone 
handset, 2G, 3G and 4G concepts (qualitative only). 

GPS navigation system (qualitative idea only). 

Suggested Readings:  

1. Electronic Communications, D. Roddy and J. Coolen, Pearson Education India. 

2. Advanced Electronics Communication Systems- Tomasi, 6th edition, Prentice Hall. 

3. Electronic Communication systems, G. Kennedy, 3rd Edn, 1999, Tata McGraw Hill. 

4. Principles of Electronic communication systems – Frenzel, 3rd edition, McGraw Hill 

5. Communication Systems, S. Haykin, 2006, Wiley India 

6. Electronic Communication system, Blake, Cengage, 5th edition. 

7. Wireless communications, Andrea Goldsmith, 2015, Cambridge University Press 

 

DSE3P: Communication Electronics (Lab)           Credits 02 

List of Practical 

1. To design an Amplitude Modulator using Transistor. 

2. To study envelope detector for demodulation of AM signal. 

3. To study FM - Generator and Detector circuit. 

4. To study AM Transmitter and Receiver. 

5. To study FM Transmitter and Receiver. 

6. To study Time Division Multiplexing (TDM). 

7. To study Pulse Amplitude Modulation (PAM). 

8. To study Pulse Width Modulation (PWM). 

9. To study Pulse Position Modulation (PPM). 

10. To study ASK, PSK and FSK modulators. 

 

Suggested Readings:  

1. Electronic Communication systems, G. Kennedy, 1999, Tata McGraw Hill. 
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2. Electronic Communication system, Blake, Cengage, 5th edition. 

 

DSE-4: Digital Signal Processing       Credits 06 

DSE4T: Digital Signal Processing        Credits 04 

Course Contents:  

Discrete-Time Signals and Systems 

Classification of Signals, Transformations of the Independent Variable, Periodic and Aperiodic 
Signals, Energy and Power Signals, Even and Odd Signals, Discrete-Time Systems, System 
Properties. Impulse Response, Convolution Sum; Graphical Method; Analytical Method, Properties 
of Convolution; Commutative; Associative; Distributive; Shift; Sum Property System Response to 
Periodic Inputs, Relationship Between LTI System  Properties  and  the  Impulse Response; 
Causality; Stability; Invertibility, Unit Step Response. 

Discrete-Time Fourier Transform 

Fourier Transform Representation of Aperiodic Discrete-Time Signals, Periodicity of DTFT, 
Properties; Linearity; Time Shifting; Frequency Shifting; Differencing in  Time  Domain;  
Differentiation  in  Frequency Domain; Convolution Property. The z-Transform: Bilateral (Two-
Sided) z-Transform, Inverse z-Transform, Relationship Between z-Transform and Discrete-Time 
Fourier Transform, z-plane, Region-of-Convergence; Properties of ROC, Properties; Time 
Reversal; Differentiation in the z-Domain; Power Series Expansion Method (or Long Division 
Method); Analysis and Characterization of LTI Systems; Transfer Function and Difference-
Equation System. Solving  Difference Equations. 

Filter Concepts 

Phase Delay and Group delay, Zero-Phase Filter, Linear-Phase Filter, Simple FIR Digital Filters, 
Simple IIR Digital Filters, All pass Filters, Averaging Filters, Notch Filters. 

Discrete Fourier Transform 

Frequency Domain Sampling (Sampling of DTFT), The Discrete Fourier Transform (DFT) and its 
Inverse, DFT as a Linear transformation, Properties; Periodicity; Linearity; Circular Time Shifting; 
Circular Frequency Shifting; Circular Time Reversal; Multiplication  Property;  Parseval’s  
Relation,  Linear Convolution Using the DFT (Linear Convolution Using Circular Convolution), 
Circular Convolution as Linear Convolution with aliasing. 

Fast Fourier Transform 
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Direct Computation of the  DFT, Symmetry and Periodicity Properties of the Twiddle factor (WN), 
Radix-2 FFT Algorithms; Decimation-In-Time (DIT) FFT Algorithm; Decimation-In-Frequency 
(DIF) FFT Algorithm, Inverse DFT Using FFT Algorithms. 

Realization of Digital Filters 

Non Recursive and Recursive Structures, Canonic and Non Canonic Structures, Equivalent 
Structures (Transposed Structure), FIR Filter structures; Direct-Form; Cascade-Form; Basic 
structures for IIR systems; Direct-Form I.  
Finite Impulse Response Digital Filter: Advantages and Disadvantages of Digital Filters, Types 
of Digital Filters: FIR and IIR Filters; Difference Between FIR and IIR Filters, Desirability of 
Linear-Phase Filters, Frequency Response of Linear-Phase FIR Filters, Impulse Responses of Ideal 
Filters, Windowing Method; Rectangular; Triangular; Kaiser Window, FIR Digital Differentiators. 
Infinite Impulse Response Digital Filter: Design of IIR  Filters from Analog Filters, IIR Filter 
Design by Approximation of Derivatives, Backward Difference Algorithm, Impulse Invariance 
Method. 
Suggested Readings:  

1. Digital Signal Processing, Tarun Kumar Rawat, 2015, Oxford University Press, India 

2. Digital Signal Processing, S. K. Mitra, McGraw Hill, India. 

3. Modern Digital and Analog Communication Systems, B.P.  Lathi, 1998, 3rd Edn. Oxford 

University Press. 

4. Fundamentals of Digital Signal processing using MATLAB, R.J. Schilling and S.L. Harris, 

2005, Cengage Learning. 

5. Fundamentals of signals and systems, P.D. Cha and J.I. Molinder, 2007, Cambridge 

University Press. 

6. Digital Signal Processing Principles Algorithm & Applications, J.G. Proakis and D.G. 
Manolakis, 2007, 4th Edn., Prentice Hall. 

 

DSE4P: Digital Signal Processing (Lab)       Credits 02 

List of Practical 

Simulations experiments based problems like: 

1. Write a program to generate and plot the following sequences: (a) Unit sample sequence  

δ(n) , (b) unit step sequence u(n), (c) ramp sequence r(n) , (d) real valued exponential 

sequence x(n) = (0.8)nu(n) for 0≤n≤50  
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2. Write a program to compute the convolution sum of a rectangle signal (or gate function) 

with itself or N=5 

 
3. An LTI system is specified by the difference equation 

y(n) = 0.8y(n - 1) + x(n) 

a. Determine H(ejw) 

b. Calculate and plot the steady state response yss(n) to 

x(n) = cos(0.5πn)u(n) 

4. Given a casual system 

y(n) = 0.9y(n - 1) + x(n) 

a. Find H(z) and sketch its pole-zero plot 

b. Plot the frequency response IH(ejw)I and <H(ejw) 

5. Design a digital filter to eliminate the lower frequency sinusoid of x(t) = sin 7t + sin 200t. 

The sampling frequency is fs = 500 Hz. Plot its pole zero diagram, magnitude response, 

input and output of the filter. 

6. Let x(n) be a 4-point sequence: 

              

Compute the DTFT x(ejw) and plot its magnitude 
 

a. Compute and plot the 4 point DFT of x(n). 

b. Compute and plot the 8 point DFT of x(n) (by appending 4 zeros). 

c. Compute and plot the 16 point DFT of x(n) (by appending 12 zeros). 

 

7. Let x(n) and h(n) be the two 4-point sequences,  
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Write a program to compute their linear convolution using circular convolution. 
8. Using a rectangular window, design a FIR low-pass filter with a pass-band gain of unity, cut 

off frequency of 1000 Hz and working at a sampling frequency of 5 KHz. Take the length of 

the impulse response as 17. 

9. Design an FIR filter to meet the following specifications: pass band edge Fp = 2 KHz stop 

band edge Fs = 5 KHz Pass band attenuation Ap = 2 dB Stop band attenuation As = 42 dB 

Sampling frequency Fs = 20 KHz 

10. The frequency response of a linear phase digital differentiator is given by 

              Hd (ejw) = jwe-jrw |w|≤π  

 Using a Hamming window of length M = 21, design a digital FIR differentiator. Plot the    
amplitude response. 

Suggested Readings:  

1. Digital Signal Processing, Tarun Kumar Rawat, Oxford University Press, India. 

2. A Guide to MATLAB, B.R. Hunt, R.L. Lipsman, J.M. Rosenberg, 2014, 3rd Edn., 

Cambridge University Press 

3. Fundamentals of Digital Signal processing using MATLAB, R.J. Schilling and S.L. Harris, 

2005, Cengage Learning. 

4. Digital Signal Processing, S. K. Mitra, McGraw Hill, India. 

5. Fundamentals of signals and systems, P.D. Chaand J.I. Molinder, 2007, Cambridge 

University Press. 

6. Simulation of ODE/PDE Models with MATLAB®, OCTAVE and SCILAB: Scientific and 
Engineering Applications: A. Vande Wouwer, P. Saucez, C. V. Fernández. 2014 Springer  

 

Or 

DSE-4: Biological Physics           Credits 06 
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DSE4T: Biological Physics          Credits 06 
       

Course Contents:  

Overview 

The boundary, interior and exterior environment of living cells. Processes: exchange of matter and 
energy with environment, metabolism, maintenance, reproduction, evolution. Self-replication as a 
distinct property of biological systems. Time scales and spatial scales. Universality of microscopic 
processes and diversity of macroscopic form. Types of cells. Multicellularity. Allometric scaling 
laws. 

Molecules of life 

Metabolites, proteins and nucleic acids. Their sizes, types and roles in structures and processes. 
Transport, energy storage, membrane formation, catalysis, replication, transcription, translation, 
signaling.  
Typical populations of molecules of various types present in cells, their rates of production and 
turnover. Energy required to make a bacterial cell.  
Simplified mathematical models of transcription and translation, small genetic circuits and 
signaling pathways. Random walks and applications to biology. Mathematical models to be studied 
analytically and computationally. 
The complexity of life 

At the level of a cell: The numbers of distinct metabolites, genes and proteins in a cell. Complex 
networks of molecular interactions: metabolic, regulatory and signaling networks. Dynamics of 
metabolic networks; the stoichiometric matrix. Living systems as complex organizations;   systems 
biology. Models of cellular dynamics. The implausibility of life based on a simplified probability 
estimate, and the origin of life problem. 

At the level of a multicellular organism: Numbers and types of cells in multicellular organisms. Cell 
types as distinct attractors of a dynamical system.  Stem cells and cellular differentiation. Pattern 
formation and  development. 
Brain structure: neurons and neural networks. Brain as an information processing system. 
Associative memory models. Memories as attractors of the neural network dynamics. 
 

At the level of an ecosystem and the biosphere: Food webs. Feedback cycles and self -  sustaining 
ecosystems. 

Evolution 
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The mechanism of evolution: variation at the molecular level, selection at the level of the organism. 
Models  of evolution. The  concept of genotype-phenotype map. Examples. 

Suggested Readings:  

1. Physics in Molecular Biology; Kim Sneppen & Giovanni Zocchi (CUP 2005) 

2. Biological Physics: Energy, Information, Life; Philip Nelson (W H Freeman & Co, NY, 

2004) 

3. Physical Biology of the Cell (2nd Edition), Rob Phillips et al (Garland Science, Taylor & 

Francis Group, London & NY, 2013) 

4. An Introduction to Systems Biology; Uri Alon (Chapman and Hall/CRC, Special Indian 

Edition, 2013) 

5. Evolution; M. Ridley (Blackwell Publishers, 2009, 3rd edition) 

 

Or 

DSE-4: Experimental Techniques        Credits 06 

DSE4T: Experimental Techniques        Credits 04 

Course Contents:  

Measurements 

Accuracy  and precision. Significant figures. Error and uncertainty analysis. Types of errors: Gross 
error, systematic error, random error. Statistical analysis of data (Arithmetic mean, deviation from 
mean, average deviation, standard deviation, chi-square) and curve fitting. Guassian distribution. 

Signals and Systems 

Periodic and aperiodic signals. Impulse response, transfer function and frequency response of first 
and second order systems. Fluctuations and Noise in measurement system. S/N ratio and Noise 
figure. Noise in frequency domain. Sources of Noise: Inherent fluctuations, Thermal noise, Shot 
noise, 1/f noise. 

Shielding and Grounding 

Methods of safety grounding. Energy coupling. Grounding. Shielding: Electrostatic shielding. 
Electromagnetic Interference. 

Transducers &industrial instrumentation (working principle, efficiency, applications) 
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Static and dynamic characteristics of measurement  Systems. Generalized performance of systems, 
Zero order first order, second order and higher order systems. Electrical,  Thermal and Mechanical 
systems. Calibration. Transducers and sensors. Characteristics of Transducers. Transducers as 
electrical element and their signal conditioning. Temperature transducers: RTD, Thermistor, 
Thermocouples, Semiconductor type temperature sensors (AD590, LM35, LM75) and signal 
conditioning. Linear Position transducer: Strain gauge, Piezoelectric. Inductance change transducer: 
Linear variable differential transformer (LVDT), Capacitance change transducers. Radiation 
Sensors: Principle of Gas filled detector, ionization chamber, scintillation detector. 

Digital Multimeter 

Comparison of analog and digital  instruments. Block diagram of digital multimeter, principle of 
measurement of I, V, C. Accuracy and resolution of measurement. 

Impedance Bridges and Q-meter 

Block diagram and working principles of RLC Bridge. Q - meter and its working operation. Digital 
LCR bridge. 

Vacuum Systems 

Characteristics of vacuum: Gas law, Mean free path. Application  of vacuum. Vacuum system- 
Chamber, Mechanical pumps, Diffusion pump & Turbo Modular pump, Pumping speed, Pressure 
gauges (Pirani, Penning, ionization). 

Suggested Readings:  

1. Measurement, Instrumentation and Experiment Design in Physics and Engineering, 

2. M. Sayer and A. Mansingh, PHI Learning Pvt. Ltd. 

3. Experimental Methods for Engineers, J.P. Holman, McGraw Hill 

4. Introduction to Measurements and Instrumentation, A.K. Ghosh, 3rd Edition, PHI Learning 

Pvt. Ltd. 

5. Transducers and Instrumentation, D.V.S. Murty, 2nd Edition, PHI Learning Pvt. Ltd. 

6. Instrumentation Devices and Systems, C.S. Rangan, G.R. Sarma, V.S.V. Mani, Tata 

McGraw Hill 

7. Principles of Electronic Instrumentation, D. Patranabis, PHI Learning Pvt. Ltd. 

8. Electronic circuits: Handbook of design & applications, U.Tietze, Ch.Schenk, Springer. 
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DSE4P: Experimental Techniques (Lab)      Credits 02 

List of Practical 

1. Determine output characteristics of a LVDT & measure displacement using LVDT 

2. Measurement of Strain using Strain Gauge. 

3. Measurement of level using capacitive transducer. 

4. To study the characteristics of a Thermostat and determine its parameters. 

5. Study of distance measurement using ultrasonic transducer. 

6. Calibrate Semiconductor type temperature sensor (AD590, LM35, or LM75) 

7. To measure the change in temperature of ambient using Resistance Temperature Device 

(RTD). 

8. Create  vacuum  in  a  small  chamber  using  a  mechanical  (rotary)  pump  and measure the 

chamber pressure using a pressure gauge. 

9. Comparison of pickup of noise in cables of different types (co-axial, single shielded, double 

shielded, without shielding) of 2m length, understanding of importance of grounding using 

function generator of mV level & an oscilloscope. 

10. To design and study the Sample and Hold Circuit. 

11. Design and analyze the Clippers and Clampers circuits using junction diode 

12. To plot the frequency response of a microphone. 

13. To measure Q of a coil and influence of frequency, using a Q-meter. 

Suggested Readings:  

1. Electronic circuits: Handbook of design and applications, U. Tietze and C. Schenk, 2008, 

Springer. 

2. Basic Electronics: A text lab manual, P.B. Zbar, A.P. Malvino, M.A. Miller, 1990, Mc-

Graw Hill. 

3. Measurement, Instrumentation and Experiment Design in Physics & Engineering, M. Sayer 
and A. Mansingh, 2005, PHI Learning. 

 

 

******** 
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(57) Abstract : 

Nowadays all people are aware about their health and diet, but people are essentially uninformed of what to eat, when to eat, and how much of it to ingest. 

Obesity, Cardiovascular diseases, Polycystic Ovarian Syndrome, Hypertension, Hypercholesterolemia, Hepatic encephalopathy, and other health problems 

are all common as a result of people's busy lifestyles. Our application software aims to raise customer knowledge about the need of maintaining a healthy 

lifestyle. There are two user interfaces in this Nutri-Chef Application Software: Client Interface and Company/Office Interface. Our clients/patients can 

choose from a variety of options during the Client Interphase, including Healthy Diet, Therapeutic Diet, Online Doctor Counselling, Online Dietician 

Counselling, and Contact (for direct communication with company). An auto generated pop-up menu will show on screen based on their option to collect 

information about the patients' Name, Age, Sex, Height, Weight, Any specific food allergy (if any), and Food Habit. It's all about Client Interphase in this 

case. Fig. 1 
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powder was used. The nutritional value of bakery goods and their potential for use in feeding programmes and emergencies captured 

the attention of customers. Fig. 1 
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Organized by Department of Botany 

The Department of Botany of Narajole Raj College hosted 
course's classes were conducted by the departmental teachers. Lectures,
practical experiences were among
Necessity of the hub: 
The mushroom cultivation hub provided physical space that brought together the students 
nurture their ideasintothemushroomindustryandthevariousmushroomproducts.Theinnovationhub 
helped to keep focus on the businesses related to mushroom and enabled them to come up with 
fresh ideas, test them, and find the best, most valuable innovation idea

No of Enrolled students: 30 

 
Outcomes: 

The purpose of the innovation hub to generate the confidence of self
students was achieved at its fullest. Through this course, the students learnt the various steps, 
procedures, duration of the mu
and the precautions that should be taken during mushroom cultivation. They also gained 
knowledge about the raw marketing
in mind the growing demand 
recipes of the various edible and delicious mushroom products were also taught to them so that 
they can also plan for a startup by making use of the knowledge.
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Mushroom Cultivation 

Organized by Department of Botany 
In collaboration with 

IQAC, NarajoleRajCollege 

The Department of Botany of Narajole Raj College hosted Mushroom Cultivation
s classes were conducted by the departmental teachers. Lectures, fieldtrips,

among the educational modalities used. 

hub provided physical space that brought together the students 
nurture their ideasintothemushroomindustryandthevariousmushroomproducts.Theinnovationhub 
helped to keep focus on the businesses related to mushroom and enabled them to come up with 
fresh ideas, test them, and find the best, most valuable innovation ideas. 

The purpose of the innovation hub to generate the confidence of self-employment among the 
students was achieved at its fullest. Through this course, the students learnt the various steps, 
procedures, duration of the mushroom bed preparation, harvesting of the mushroom from its bed 
and the precautions that should be taken during mushroom cultivation. They also gained 

marketing of the mushroom production after proper
 of mushroom as an important source of vegetarian

recipes of the various edible and delicious mushroom products were also taught to them so that 
plan for a startup by making use of the knowledge. 

 

Mushroom Cultivation HUB. The 
fieldtrips, and hands-on or 

hub provided physical space that brought together the students to 
nurture their ideasintothemushroomindustryandthevariousmushroomproducts.Theinnovationhub 
helped to keep focus on the businesses related to mushroom and enabled them to come up with 

employment among the 
students was achieved at its fullest. Through this course, the students learnt the various steps, 

shroom bed preparation, harvesting of the mushroom from its bed 
and the precautions that should be taken during mushroom cultivation. They also gained 

proper packaging. Keeping 
vegetarian protein, the 

recipes of the various edible and delicious mushroom products were also taught to them so that 
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SKILL DEVELOPMENT 
DEPARTMENT OF PHYSICS 
NARAJOLE RAJ COLLEGE 

 
 

The institution has initiated Skill Development Practice on –“LED BASED 
DEVICE PRODUCTION” in 2023 under the supervision of the faculties of 
Department of Physics. Students are given hands-on training on production and 
repairing of LED Bulbs under the supervision of potential experts for the 
promotion of the skill development. Theory and practical classes are arranged 
regularly for the trainees. The institute provided the certificates to the trainees 
after the successful completion of the course.  

Outcome: 

This Innovation Hub and Training for LED based light production and repairing 
will be very popular in the near future as the institute locates in a rural area as 
well as local people will be highly benefited from it since the major local people 
are form financially weaker. Moreover, one of the students started business of 
LED bulb repairing after successful completion of training. 
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SKILL HUB 

NARAJOLE RAJ COLLEGE 
 
 

The institute also initiated the Skill Hub Centre for “Tailoring and Beautician 
Course” with 25 seats in 2023 for girls students and local women from adapted 
village. The institute provided the certificate to the trainees after the successful 
completion of the course. 

Outcome: 

This certificate course will be very popular in the near future as the institute 
locates in a rural area as well as local people will be highly benefited from it since 
the major local people are form financially weaker. It will open a secondary source 
of earning for family as well as girls and local women will be self independent.  
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Skill Report: Hands-On

Introduction: In today's world, where sustainability, safety, and efficiency are paramount 
concerns, the need for skilled 
growing. Our innovative course, "Hands
Household Chemicals," addresses this demand by providing students with practical skills and 
knowledge essential for the formulation, production, and testing of household products.

Course Objectives: 

 To equip students with
chemicals. 

 To instill best practices
 Toprovidehands-onexperienceinthepreparationandtestingofhousehold
 To foster an awareness of environmental impact and ethical considerations in chemical

production. 
Course Structure: The course is structured to combine theoretical knowledge with practical 
application through laboratory sessions. Topics covered include chem
protocols, regulatory compliance, environmental
includes hands-on experiments
expert guidance. 
Innovation: What sets this cours
students with the opportunity to actively engage in the formulation and testing of household 
chemicals, we bridge the gap between theory and practice. Furthermore, the course integrates 
discussions on sustainability and ethical responsibilities, preparing students to be conscientious 
professionals in the field. 

Outcomes: Upon completion 

 Have a comprehensive
household chemicals. 

 Demonstrate proficiency
 Be capable of developing
 Possess a heightened awareness

chemical production. 
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On In-Laboratory Training for Preparation of 
Household Chemicals 

In today's world, where sustainability, safety, and efficiency are paramount 
 professionals in the field of household chemical

growing. Our innovative course, "Hands-On In-Laboratory Training for Preparation of 
Household Chemicals," addresses this demand by providing students with practical skills and 
knowledge essential for the formulation, production, and testing of household products.

To equip students with a deep understanding of the chemistry behind common household 

practices in safety protocols and handling of chemicals.
onexperienceinthepreparationandtestingofhousehold

To foster an awareness of environmental impact and ethical considerations in chemical

: The course is structured to combine theoretical knowledge with practical 
application through laboratory sessions. Topics covered include chemistry fundamentals, safety 

compliance, environmental impact, and ethical considerations. Each
experiments where students learn to prepare various household

: What sets this course apart is its emphasis on experiential learning. By providing 
students with the opportunity to actively engage in the formulation and testing of household 
chemicals, we bridge the gap between theory and practice. Furthermore, the course integrates 

ions on sustainability and ethical responsibilities, preparing students to be conscientious 

 of the course, students will: 

comprehensive understanding of the chemistry and production
 

proficiency in safety protocols and best practices for handling
developing and testing their own household chemical

awareness of environmental impact and ethical considerations

721211 
om 

Preparation of 

In today's world, where sustainability, safety, and efficiency are paramount 
chemical production is ever- 

Laboratory Training for Preparation of 
Household Chemicals," addresses this demand by providing students with practical skills and 
knowledge essential for the formulation, production, and testing of household products. 

behind common household 

chemicals. 
onexperienceinthepreparationandtestingofhouseholdproducts. 

To foster an awareness of environmental impact and ethical considerations in chemical 

: The course is structured to combine theoretical knowledge with practical 
istry fundamentals, safety 

considerations. Each session 
various household products under 

e apart is its emphasis on experiential learning. By providing 
students with the opportunity to actively engage in the formulation and testing of household 
chemicals, we bridge the gap between theory and practice. Furthermore, the course integrates 

ions on sustainability and ethical responsibilities, preparing students to be conscientious 

production processes of 

handling chemicals. 
chemical products. 

ethical considerations in 
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Conclusion: "Hands-On In-Laboratory Training for Preparation of Household Chemicals" is an 
innovative skill-building course that equips students with the pra
required for a career in household chemical production. By fostering a hands
environment and emphasizing sustainability and ethical considerations, the course prepares 
students to meet the challenges of the indust
future. 
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Laboratory Training for Preparation of Household Chemicals" is an 

building course that equips students with the practical knowledge and expertise 
required for a career in household chemical production. By fostering a hands
environment and emphasizing sustainability and ethical considerations, the course prepares 
students to meet the challenges of the industry while contributing to a safer, more sustainable 
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Laboratory Training for Preparation of Household Chemicals" is an 
ctical knowledge and expertise 

required for a career in household chemical production. By fostering a hands-on learning 
environment and emphasizing sustainability and ethical considerations, the course prepares 

ry while contributing to a safer, more sustainable 
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