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idyarthi Vigyan Manthan (VVM) 
is a national science talent 
search examination conducted 
by Vigyan Prasar, in association 

with Vijnana Bharati - a national move-
ment led by eminent scientists of the coun-
try - and National Council of Educational 
Research and Training under the Ministry 
of Education, Government of India. It is 
an endeavour to develop scientific attitude 
among school children through unique 
methods. Dissemination of information 
about the rich scientific heritage of India 
and its contribution towards development 
of modern science is also one of the main 
objectives of VVM. 

VVM primarily focuses on the students 
from class VI to XI. It has reached to more 
than 7000 Indian schools and 5 lakhs 
students in the past three years. It is the 
only exam of its kind conducted through 
digital devices. Even in lockdown situation 
it could reach about one lakh students in 
the last academic year of 2020-21.

More than 80 thousand students 
appeared in an online examination in 
November 2020. About 3500 students got 
the opportunity to participate in the online 
State Level Camps which were conducted 
in February and March 2021. From this, 
about 450 students received recognition 
at the state levels. On 30 May 2021, we 
conducted an online National Camp of 
about 300 students, wherein students from 
gulf countries also participated. Vijnana 
Bharati has their oversees unit to conduct 
such examination named Shastra Pratibha 
Contest. These 300 students were evaluat-
ed based on various parameters including 
personal interviews, creativity, and skill 
and innovation abilities. Nearly 18  

Vidyarthi Vigyan Manthan 

Arvind C. Ranade

EDITORIAL

Himalayans (national level winners) and 
72 zonal winners were selected.

One of the special attractions for VVM 
2021-22 is the nationwide Mega Science 
Experiment based on the food habits of 
students, its nutritional value, and its 
impact on health. The objectives of this 
mega experiment include inculcating 
observational skills, analytical thinking, 
and overall scientific mindset among 
them. In addition to it, national winners of 
VVM 2021-22 will receive a special training 
in the form of an internship programme 
at premier research institutes like CSIR, 
DRDO, DAE etc. This year, we have added 
the Bhaskara Scholarship of Rs. 2000 per 
month for the Himalayans for one year. 
The scholarship is based on certain eval-
uation criteria framed by the engagement 
committee of VVM. It is to ensure that the 
students perform well in science and re-
main interested in science for their career.

This year, the study material includes 
two books: Legendary Acharya Prafulla 
Chandra Ray – his biography as an inspi-
ration for the children and Indian Free-
dom Struggle and Science. Through these 
books, students will come to know about 
the Independence Movement of India that 
was led by scientists and scientific Insti-
tutions in addition to the socio-political 
leaders of the country. I appeal to you to 
inspire the young students in participating 
in the examination and learn as well as get 
trained by the eminent scientists of the 
country and contribute to nation building.

2 September 2021



eing an ancient civilisa-
tion, India has a history of 
achievements in varied fields 
of studies such as mathe-

matics, logic, astronomy, medicine etc. 
This was interrupted for a few centuries 
because of invasions and violence by 
the Britishers and engulfing the core 
identity of the nation. However, the last 
decades of the 19th century and the early 
20th century witnessed a national awak-
ening in India in all fields   literature, 
arts, political thought, philosophy, and 
indigenous technology. This renascence 
laid the foundation for the Nationalist 
movement that ultimately led to free-
dom of India.
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Bose Institute:  
Legacy of the “Tribal Leaderˮ

Tusha

While the political aspirations of the 
leaders led to a demand for self-rule, 
the frustration resulting from economic, 
cultural and philosophical monopoly 
found expression in the form of the 
Swadeshi Movement, which provid-
ed further stimulant for promotion 
of education along national lines and 
under national control with special 
reference to science and technology 
along with industrialization. Most of 
the Indian scientists had to fight a twin 
battle against discrimination as well as 
continuing their research with out-dat-
ed equipment. In spite of these there 
emerged scientists like P.C. Ray,  
J.C. Bose, Srinivasa Ramanujan, C.V. 

Raman, S.N. Bose, Meghnad Saha to 
name a few. Acharya Jagadish Chandra 
Bose was one of the greatest Indian 
scientists of the modern era.

 
The Rise of the “Tribal Leader” 
The story dawns from the era of colonial 
India, when the environment was not 
gratifying for higher studies and much 
less for research. The Britishers allowed 
only lower grade posts to be filled by 
Indians and they were given less salary 
than the Europeans of the same grade 
or rank. Originally Bose's salary as a 
professor at University of Calcutta was 
only one-thirds of that of British pro-
fessors with comparable duties. When 

J.C. Bose at Bose Institute with his pupils (a who's who of Indian science) in 1928 Back row from left: N.C. Nag, J.C. Ghosh, J.C. Bose, M.N. Saha, S. Dutta; Front row: N.R. Sen,  
J.N. Mukherjee, S.N. Bose, D.M. Bose
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he discovered this, he refused 
to take any salary yet continued 
to teach on the rationale that 
teaching was worship. This ‛big-
otryʼ in science made the Indians 
react strongly. The government 
authorities yielded after three 
years to that particular exam-
ple of what Gandhi later made 
famous as “active nonviolence”. 
Bose was the “Tribal Leader” 
who fought scientifically against 
British injustice.

These efforts had a spurring 
effect. The newly launched 
University Act of 1904 allowed 
the existing Indian universities 
to conduct teaching and research 
along with affiliating colleges. 
This mobilized Sir Ashutosh 
Mookherjee in establishing a 
University College of Science in Cal-
cutta. This college, although struggled 
financially around, produced a group of 
physicists and chemists who were inter-
nationally recognized. One of the note-
worthy contributions was of J.C. Bose 
who depicted that animal and plant 
tissues display electric responses under 
different kind of stimuli, like pricking, 
heat etc. His discovery had put India on 
the scientific map of the world.

Swa-Institute: Bose Institute
During his lifetime, J.C. Bose had come 
across a number of instances when 
he faced discrimination and was not 
credited fully for his scientific contri-
butions. Not only this, till the Royal 
Society recognized Bose, the college 
authorities refused to help him with 
any research facility and considered his 
work as sequestered. Even then Bose 
did not give up on his research and 
continued it after retirement till the 
end of his life. Having experienced the 
toil of doing research without proper 
equipment, Bose came up with the idea 
of a full-fledged research institute and 
laboratory for aspiring Indian scientists. 
He took up the hassle of collecting funds 

for establishing his ‘dream’ institute. He 
persisted and won. 

On 23 November 1917 Bose Research 
Institute was opened in Calcutta (now 

Kolkata) as Asia's first modern centre 
devoted to interdisciplinary research. He 
was greatly helped in his endeavour by 
Nobel Laureate Rabindranath Tagore, 
who contributed financially and also 
assisted him in his efforts. For Bose, 
the institute was a centre for advancing 
original thought, where people would 
research and discover, and then share 
their knowledge for the betterment of 
mankind. The Institute was founded as 
“not merely a laboratory but a temple”, 
with its fundamental purpose being the 
amelioration of science and dissemina-
tion of the scientific knowledge. 

Acharya Bose devoted the Institute to 
the service of the nation on his sixtieth 
birthday (30 November 30 1917). In his 
famous inaugural speech “The voice of 
lifeˮ, he spelt out his vision of establish-
ing the Bose Institute, clearly:

I dedicate to- day this Institute – not 
merely a Laboratory but a Temple … 
The advance of science is the principal 
object of this Institute and also diffu-

J.C. Bose demonstrating his instruments in the grounds of 
Bose Institute (1926)

Since inception, the Bose Institute has been visited by many Nobel laureates from several 

countries like Niels Bohr, Archibald Hill, Robert Millikan, Frédéric Joliot-Curie, Irene Joliot-Curie, 

Joshua Lederberg, Patrick Blackett, Sir John Cockroft, Arthur Kornberg, Robert Synge, Gerhard 

Herzberg, Subrahmanyan Chandrasekhar, Paul Crutzen, Richard Ernst, Har Gobind Khorana, 

Sir George Porter, Sir Anthony Leggett, Harald zur Hausen, Sir Richard Roberts, Derek Barton, 

Venkatraman Ramakrishnan, Ada Yonath, Francesco Paresce Marconi (grandson of Guglielmo 

Marconi) etc. Scientists of the Institute have won many laurels including S.S. Bhatnagar Prize, 

fellowship of The World Academy of Sciences (TWAS), INSA young scientist award, Rockefeller 

Foundation fellowship, Nehru fellowship, K.S. Krishnan fellowship, Homi Bhabha fellowship etc. 

A large number of Institute alumni are reputed experts in their respective fields. Following is a 

brief list of the selected scientific achievements of the Institute.

• Debendra Mohan Bose and his co-workers made globally recognised contributions in cosmic  

 rays including the first recording of mu-meson tracks. Later, he made further pioneering  

 contributions on the susceptibility measurement of paramagnetic compounds.

• Shyamadas Chatterjee pioneered the study of fission phenomena and the measurement of  

 environmental radioactivity and radiocarbon dating. 

• Gopal Chandra Bhattacharya, an entomologist, threw new light on the mechanism of how  

 queens in insect societies produce other queens, workers or soldiers. 

• The institute was actively involved in the pioneering discovery of Cholera Toxin and its role  

 in the pathogenesis of Cholera by Prof. Shambhu Nath De. This led to a breakthrough in the  

 understanding of the molecular mechanism of toxin-receptor interaction in microbial  

 pathogenesis. For this, De was nominated by Joshua Lederberg for the Nobel Prize.

• Prof. B.B. Biswas and his group demonstrated the multiplicity of RNAP from higher plant  

 sources. His group also discovered the inositol phosphate cycle in plants.
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sion of knowledge. We are here in the 
largest of all the many chambers of 
this House of Knowledge – its Lecture 
Room. In adding this feature, and on 
a scale hitherto unusual in a Research 
Institute, I have sought permanently to 
associate the advancement of knowl-
edge with the widest possible civic and 
public diffusion of it; and this without 
any academic limitations, henceforth 
to all races and languages, to both 
men and women alike, and for all time 
coming.

Sister Nivedita ardently supported Sir J.C. Bose

QUIZ ON BOSE INSTITUTE

1. What did Jagadish Chandra Bose’s   
 famous speech known as?

 a. The Sound

 b. My Experiments in Biology

 c. The Voice

 d. Physics of Life

2. Which saint’s life inspired the designing  
 of the Emblem of the Bose Institute?

 a. Mahatma Gandhi

 b. Vishwakarma 

 c. Rishi Dadhichi

 d. Parashuram

3. Which of the following Nobel Laureates   
 did not visit the Bose Institute?

 a. Har Gobind Khorana 

 b. Niels Bohr 

 c. Wilhelm Conrad Röntgen 

 d. Frédéric Joliot-Curie

4. When was Jagadish Chandra Bose   
 elected Fellow of the Royal Society?

 a. 1915 

 b. 1917 

 c. 1920 

 d. 1935

5. Which sculptor designed the marble   
 relief of Sister Nivedita at the entrance   
 to the building of the Bose Institute?

 a. Ramkinker Baij 

 b. Padmasri Vinayak Pandurang  
  Karmakar

 c. Adi Davierwala 

 d. Meera Mukherjee

Swami Vivekananda, Sister Nivedita, 
Sara Chapman Bull (a disciple of Swami 
Vivekananda, who had made generous 
philanthropy to establish the Basu Vig-
yan Mandir) and Rabindranath Tagore 
were among those who had persistently 
inspirited and supported J.C. Bose in his 
endeavours. The Emblem of the Institute 
has been envisioned by Sister Nivedita 
as the thunderbolt fashioned out of Rishi 
Dadichi’s bones. Rabindranath Tagore 
composed the soul-stirring “Matri 
mondiro punya angonoˮ (manuscript 
in Bengali and translation in English) 
which is the anthem of the Institute. 

The building of the Institute also has 
a history behind it. The main building 
is constructed with fine sandstone and 
is copiously decorated with symbolic 
Hindu-Buddhist motifs from Ajanta and 
Ellora. The founder of modern Indi-
an art Abanindranath Tagore and his 
equally esteemed student Nandalal Bose 
generously helped the Institute on the 
artistic aspects. The wooden door at the 
Entrance Hall is a historical door which 
depicts two plants that Bose studied - 

Mimosa Pudica and Desmodium gyrans, 
surrounded by double Vajra motifs. At 
the entrance to the building is a marble 
statue of Sister Nivedita, on the lines of 
Nandalal Bose’s famous painting of Nive-
dita, named “The lady with the lamp”. 

Bose Institute also houses a muse-
um highlighting the history of Indian 
science. The museum covers four disci-
plines — physics, astronomy, mathemat-
ics and medical sciences — and charts 
the journey of Indian science from the 
ancient times. It displays 12 digitized 
volumes of handwritten notes and dair-
ies of J.C. Bose. These diaries include 
the notes he took while attending classes 
by Francis Darwin (son of Charles Dar-
win) at Christ’s College in Cambridge. 
The museum also has on display the 
microwave apparatus developed by J.C. 
Bose in 1894, and his communications 
with personalities such as Mahatma 
Gandhi and Sister Nivedita.

Ever since the establishment of the 
Dept. of Science and Technology (DST), 
Govt. of India in May 1971, Bose Insti-
tute has been an autonomous grant-in-
aid institution of it.

Send us the correct answers of the quiz at  
curiosity@vigyanprasar.gov.in to win exciting prizes. 

Don’t forget to mention your name and address along with the answers.
The author is a science communicator  

at Vigyan Prasar.  
Email: tusha@vigyanprasar.gov.in
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Uttar Pradesh – The Heartland of India
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eographically and histori-
cally Uttar Pradesh is the 
confluence of cultures, tradi-
tions, festivals, cuisines, rich 

heritage and historic places. It is the 
most populous and the fourth largest 
state of India bordered by Uttarakhand 
and Himachal Pradesh in the north, 
Haryana in the west, Madhya Pradesh 
in the south and Bihar in the east. It 
shares an international boundary with 
Nepal.

Uttar Pradesh has often been the 
focal point in the history of Northern 
India because of its position in the heart 
of Indo-Gangetic Plain. The history 
of Uttar Pradesh dates back to 4000 
years laying the foundation of Aryan 
civilisation when the epics like Mahab-
harata, Ramayana, Vedas and Puranas 
were composed. Jainism and Buddhism 
flourished in this state. It is the land 
of great mythological and historical 
personalities.

Since 1902 Uttar Pradesh was 
known as the United Provinces of 
Agra and Oudh. Later in 1935, it was 
named the United Provinces. After 
independence, on 24 January 1950, it 
was renamed as Uttar Pradesh. Every 
year, 24 January is celebrated as the 
foundation day of Uttar Pradesh and 
referred as UP Diwas. Presently, there 
are 75 districts in Uttar Pradesh and 
Lucknow is its capital.

Rivers
The state is well drained by a number of 
rivers originating in either the Himala-
yas to the north or the Vindhya Range 
to the south. The Ganges and its main 
tributaries—Yamuna, Ramganga, Go-

mati, Ghaghara, and Gandak—are fed by 
the perpetual snows of the Himalayas. 
Chambal, Betwa, and Ken, originating 
from the Vindhya Range, drain the 
south-western part of the state before 
joining the Yamuna. 

Soil
Uttar Pradesh is extensively covered 
with a deep layer of alluvial spread by 
the slow-moving rivers of the Ganges. 
Alluvial soils are extremely fertile and 
ranges from sandy to clayey loam. 

Climate
The climate of Uttar Pradesh is of the 
tropical monsoon type, with warm 
weather year-round. Annual rainfall 
in the state ranges from 40-80 inches 
(1,000-2,000 mm) in the east to 24-40 
inches (600-1,000 mm) in the west. 
About 90 per cent of the rainfall occurs 
during the southwest monsoon, lasting 
from about June to September.

Flora and Fauna of the State
The vegetation of Uttar Pradesh consists 
mostly of scrubs. Forests are generally 
concentrated in the southern uplands. 
Animals that are commonly found in 
Utter Pradesh include tigers, leopards, 
elephants, wild boars, and crocodiles. 
Birds as pigeons, doves, wild ducks, 
partridges, peafowls, blue jays, quails, 
and woodpeckers can be commonly 
seen. However, some animals such as 
lions from the Gangetic Plain have be-
come extinct. Efforts have been made to 
preserve the wildlife of the state.

Academic Institutions
As per the 2011 census literacy rate of 
Uttar Pradesh is 67.68%. The state's 
economy is dominated by the service 
sector which comprises travel and tour-
ism, hotel industry, real estate, insur-
ance and financial consultancies. Uttar 
Pradesh’s economy is the fifth-largest 
state economy in India with Lucknow 
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as its administrative and legislative 
capital and Kanpur as its financial and 
industrial capital. There are numerous 
educational institutions in the state 
which offers ample opportunities for 
the students who wish to pursue higher 
education.

Uttar Pradesh is home to some of the 
renowned colleges of the country. There 
are 75 Universities in total: 6 Central, 
32 State, 29 Private and 8 Deemed. 
These include Indian Institute of Tech-
nology (IIT), Kanpur; Indian Institute 
of Management (IIM) Lucknow; Aligarh 
Muslim University (AMU), Aligarh; 
Amity University, Noida; IIMT Group of 
Colleges, Greater Noida; Asian Business 
School (ABS), Noida; Indian Institute of 
Technology (IIT Varanasi); Indian In-

stitute of Information Technology (IIIT, 
Allahabad), and so on. 

 
Major Research institutes in  
Uttar Pradesh
Uttar Pradesh is home to numerous 
nationally acclaimed research institutes.
1. Birbal Sahni Institute of  
Palaeobotany, Lucknow 
It is an autonomous institute under the 
Department of Science & Technology, 
Government of India and dedicated to 
plant fossil research. It was established 
in the year 1946 by Prof. Birbal Sahni.
2. Central Drug Research Insti-
tute, Lucknow
A multidisciplinary research labora-
tory, employing scientific personnel 
from the field of biomedical sciences, is 

among the 39 laboratories functioning 
under the aegis of CSIR, India. It was 
inaugurated by Jawaharlal Nehru on 17 
February 1951.
3. Central Institute of Medicinal 
and Aromatic Plants, Lucknow
A multidisciplinary research laboratory 
in biological and chemical sciences, it 
was originally established as Central 
Indian Medicinal Plants Organization 
in 1959. CIMAP research centres are 
situated in different agro-climatic zones 
of the country.
4. Harish-Chandra Research  
Institute, Prayagraj
A premier institute dedicated to 
research in mathematics and theoret-
ical physics. Its area of focus includes 
algebra, geometry, number theory, 
astrophysics, Particle Physics, Quantum 
Information and String Theory.
5. National Academy of Sciences, 
Prayagraj
It is the oldest science academy in India, 
established in 1930, whose founding 
president was Prof. Meghnad Saha. 

6. National Sugar Institute,  
Kanpur
NSI was established in 1936 as the 
Imperial Institute of Sugar Technology 
and renamed in April 1957. It involves 
research in sugar technology.

Indian Institute of Management, Lucknow

Birbal Sahni Institute of Palaeobotany, Lucknow

IIT (BHU)-Varanasi

National Academy of Sciences, Prayagraj
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The author is club coordinator of Women 
Led Science Club (VP-UP0165).  

Email: sweta.1101992@gmail.com,  
wlsclub@outlook.com 

7. National Botanical Research 
Institute, Lucknow
NBRI is one of the constituent Research 
institutes of CSIR engaged in the field 
of Taxonomy and Modern Biology. The 
main objectives of the institute are basic 
and applied research on plant diversity, 
plant improvement by biotechnological 
researches and establishing plant-envi-
ronment interaction.

Tourist attractions of Uttar Pradesh
Uttar Pradesh attracts tourists through-
out the year due to its historical signif-
icance and beautiful geography. Here 
are some major tourist destinations of 
Uttar Pradesh:
(a) Lucknow
The capital city Lucknow, popularly 
called the ‘The City of Nawabs’, has 
vibrant and exquisite art, culture, 
cuisines and architecture. Some of the 
famous heritage sites are Bara Imam-
bara, Chhota Imambara, Rumi Darwa-
za, Safed Baradari, Chattar Manzil and 
many more. The place is famous for its 
food and sweets.
(b) Varanasi
Mark Twain wrote, “Benaras is older 
than history, older than tradition, older 
even than legend and looks twice as old 
as all of them put together.” Tour-
ists visit the city for experiencing its 
spiritual fragrance of pluralistic human 
existence.
(c) Mathura
 Mathura has also been included in 
the Heritage City Development and 
Augmentation Yojana (HRIDAY). It is a 
Government initiative to preserve the 
heritage sites in the country. Popular 
places in Mathura are Shri Krishna Jan-
mabhoomi temple, Dwarkadish temple, 
Rangbhoomi, Vishram Ghat, etc.

(d) Prayagraj (Allahabad)
Prayagraj is famous for the conflu-
ence of three rivers – Ganga, Yamuna 
and Saraswati whose meeting point is 
known as Triveni. Kumbha and Maha-
kumbha take place at the Sangam in 
every six and twelve years, respectively. 
Other venues of Kumbha are Nashik, 
Ujjain and Haridwar.
(e) Agra
The three UNESCO World Heritage 
Monuments, namely, Taj Mahal, Fateh-
pur Sikri and Red Fort make Agra, one 
of the most popular tourist destinations 
of the world. It is included on the Gold-
en Triangle tourist circuit along with 
Jaipur and Delhi.

Uttar Pradesh is known for its herit-
age and the blend of variety of cultures 
in the form of dances, festivals, gather-
ings, music, food, textile, etc.

1. In which year the United Provinces  
 was renamed as Uttar Pradesh?

 (A) 1947

 (B) 1950

 (C) 1954

 (D) 1960

2. Jagadguru Rambhadracharya  
 Handicapped University which is the  
 only university exclusively for the  
 disabled is located in which district  
 of Uttar Pradesh?

 (A) Jhansi

 (B) Etah

 (C) Bijnor

 (D) Chitrakoot

3. In which year the Banaras Hindu  
 University was established?

 (A) 1906

 (B) 1911

 (C) 1916

 (D) 1920

4. In which year the Central Drug  
 Research Institute was established?

 (A) 1951

 (B) 1957

 (C) 1963

 (D) 1969

5. Who established the Aligarh Muslim  
 University?

 (A) Shibli Nomani

 (B) Madan Mohan Malaviya

 (C) Sir Syed Ahmad Khan

 (D) Abul Kalam Azad

6. Kanpur is also known as the  
     of the East.

 (A) London

 (B) Manchester

 (C) Liverpool

 (D) Paris

7. The Central Institute of Subtropical  
 Horticulture is located at

 (A) Jhansi

 (B) Saharanpur

 (C) Lucknow

 (D) Varanasi

8. When Taj Mahal was inscribed in the  
 UNESCO World Heritage List?

 (A) 1982

 (B) 1983

 (C) 1984

 (D) 1985

9. Bharat Kala Bhawan Museum is  
 situated in

 (A) Agra

 (B) Lucknow

 (C) Allahabad

 (D) Varanasi

10. Which of the following institutes is  
 situated in Agra?

 (A) Central Drug Research Institute 

 (B) Defence Research Laboratories

 (C) Central Building Research Institute

 (D) Aerial Delivery Research and  
  Defence Institute

QUIZ ON UTTAR PRADESH

Send us the correct answers of the quiz at  
curiosity@vigyanprasar.gov.in to win exciting prizes. 

Don’t forget to mention your name and address along with the answers.



The sky map is prepared as per the coordinates of Nagpur (21.09°N, 79.09°E). It includes constel-
lations and the brighter stars. For viewers south of Nagpur, constellations of the southern sky will 
appear higher up in the sky and those of the northern sky will appear nearer the northern horizon. 
Similarly, for viewers north of Nagpur, constellations of northern sky will appear higher up in the 
sky and those of the southern sky will appear nearer the southern horizon. 

SEPTEMBER 14 

NEPTUNE AT OPPOSITION  

Neptune will be at its closest 

approach to Earth, and its face 

will be fully illuminated by the 

Sun. It will be brighter than any 

other time of the year and will 

be visible all night long. This 

is the best time to view and 

photograph Neptune. Due to its 

extreme distance from Earth, 

it will only appear as a tiny 

blue dot even from the most 

powerful telescopes.

SEPTEMBER 14 

MERCURY AT GREATEST 

EASTERN ELONGATION  

Mercury reaches the greatest 

eastern elongation of 26.8 

degrees from the Sun. This is 

the best time to view Mercury 

since it will be at its highest 

point above the horizon in the 

evening sky. Look for the planet 

low in the western sky just after 

sunset.

SEPTEMBER 23 

SEPTEMBER EQUINOX  

The September equinox occurs 

at 00:51 IST. The Sun will 

shine directly on the equator, 

and there will be nearly equal 

amounts of day and night 

throughout the world. This 

is also the first day of fall 

(autumnal equinox) in the 

Northern Hemisphere and 

the first day of spring (vernal 

equinox) in the Southern 

Hemisphere.

Astronomical  
Events of  

SEPTEMBER 2021

Vipin Singh Rawat

THE MAP CAN BE USED AT 10 PM ON 1 SEPTEMBER, AT 9 PM ON 
15 SEPTEMBER AND AT 8 PM ON 30 SEPTEMBER.

Sky Map
 FOR SEPTEMBER 2021

The author is Technical Assistant  
at Vigyan Prasar. 

 Email: vipin@vigyanprasar.gov.in
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Felicitation of VIPNET Platinum  
Category Clubs

Sun…. Gnomon…. Shadow….  
And Action

10 September 2021

VIPNET Clubs collaborated at different 
places with students and teachers and 
carried out the experiment of studying 
the shadow and finding the true north, 

shadow profile, finding out the solar elevation 
(altitude) at different time periods, finding the local 
noon and circumference of the Earth on the trending 
lines of the famous Eratosthenes experiment. With 
the experimental setup placed in sunlight in an open 
space, markings were done for a period of at least 
an hour prior to local noon time and an hour post lo-
cal noon time. The observation sheet was preserved 
for further calculations. This entire activity was 
carried out under the online coordinated supervision 
of Tushar Purohit and Amritanshu Vajpayee and pa-
tronage of Dr Arvind C. Ranade. A few of the results 

coming from the observations of the participants are:

• It was a zero-shadow day for Bagalkot on 4 May.  
Local Noon at Bagalkot (16.179499°N,  
75.662473°E) was calculated to be at 12:23 pm  
IST experimentally.

• It was a zero-shadow day for Vijayapura on  
5  May. Local Noon at Vijayapura (16.81968667°N,  
75.727585°E) was calculated to be at 12:23 pm  
IST experimentally.

• It was a zero-shadow day for Pune on 13 May.  
Local Noon at Pune (18.5204°N, 73.8867°E) was  
calculated to be at 12:30 pm IST experimentally.

• It was a non-zero-shadow day for Raigarh on 13  
May. Local Noon at Raigarh (21.93°N, 83.35°E)   
was calculated to be at 11:53 am IST experimentally. 

The circumference of the Earth was calculated taking 
reference of Zero Shadow observations done for 
Pune and came within a range of <5% error.

• It was a non-zero-shadow day for Maligaon,  
Guwahati on 13 May. Local Noon Maligaon 
(26.1504°N, 91.6960°E) was calculated to be at 
11:21 am IST experimentally.

• It was a non-zero-shadow day for Kurukshetra 
on 13 May. Local Noon at Kurukshetra (29.97°N, 
76.84°E) was calculated to be at 12:19 pm IST 
experimentally and equation of trendline curve-fit 

for the shadow length with time came out: 
y=15331x2-15802x+4099.

• It was a non-zero-shadow day for Far-
rukhabad-at-Fatehgarh on 13 May. Local Noon 
at Farrukhabad-at-Fatehgarh (27°21‘27.235”N, 
79°38‘06.828”E) was calculated to be at 12:08 pm 
IST experimentally and equation of the trendline 
curve-fit for the shadow length with time came  
out: y=10997x2-11108x+2838.

ZSD and the associated shadow activities do try to 
propagate the flame of citizen science in the ignited 
minds, as enshrined in the objectives of VIPNET and 
Vigyan Prasar.

Platinum Category VIPNET clubs were felicitated with teaching aids by Dr Nakul Parashar, Director,  
Vigyan Prasar and Dr Arvind C. Ranade, National Co-ordinator VIPNET clubs, Vigyan Prasar. Vigyan Prasar  
congratulates all the Science clubs for their outstanding contribution to the society. We seek their support  

in future endeavours of VIPNET to take this mission closer to its goal.

The article was contributed by  
Tushar Purohit, Arindam Pramanik, 

 Sanjiv Kumar Sharma, Amogh Deshpande, 
 Abhishek Tadalgi, Rajib Ranjan Dhar

(……Continued from August 2021 Issue)

Sites of Observation and Activity with Non-Zero 
Shadow Day on 13 May

Sites of Observation and Activity with No-Zero 
Shadow Day on 13 May and the composite of entire 

activity sites on the Google Maps
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3D Printing and COVID-19
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he word pandemic may had 
been alien prior to early 
2020 but it was not so for 
our parents and grand-

parents. Though the word was used 
during the 2009 H1N1 virus and EVD 
and EHF variants of the Ebola virus, 
the intensity and shock with which the 
COVID-19 pandemic has hit us is really 
unprecedented. It has left the health-
care systems shattered and economies 
devastated for almost all the countries 
of the world. 

As the COVID cases increased, 
WHO issued a set of guidelines which 
required individuals to wear facemasks 
and healthcare workers to wear PPE 
kits, masks and gloves. This created 
panic among the civilians, and they 
started hoarding masks and other 
essential items. By April 2020, we faced 
a global shortage of personal protection 
equipment like masks, protective gears 
and gloves and the entire supply-chain 
industry got disrupted due to lack of 
infrastructural capabilities to meet the 
increasing demand. The governments 

were not able to provide PPE kits to the 
essential service providers and front-
line workers like doctors, nurses and 
hospital staff.

Face-shields came into the picture 
when CDC and ICMR suggested that 
they are more effective than masks that 
cover only the lower half of the face. 
Face-shields were however not readily 
available in the market and industries 
were unable to prototype, iterate, test 
and mass manufacture them without 

die-casting and injection-molding so 
soon. As we witnessed an exponential 
growth in the number of cases, more 
and more ventilators and respira-
tors were in demand and the global 
healthcare system was on the brink of 
collapsing. 

We have witnessed 4 million deaths 
worldwide as of July 2021. In most 
developing countries, there is a huge 
difference between the actual data and 
the official state data. So, the actual 
deaths cases stand much more than the 
state-documented cases. 

But why did we fail? Was it because 
of lack of medical professionals and 
researchers like paramedics, doctors 
or surgeons or lack of proper health-
care infrastructure and network? We 
failed because we lacked a faster mass 
manufacturing technique which could 
take care of immediate supply chain 
needs within a short time. The existing 
conventional manufacturing techniques 
could cater to the industry needs. 

During these darkest hours, how-
ever, we witnessed something incred-Exponential growth in number of cases worldwide
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ible! Small groups of individuals and 
technology enthusiasts, decentralized 
around the globe, distributed 3D print-
ed face shields for the COVID warriors. 
In India, these groups comprised of 
individuals, student clubs, and start-up 
communities who started mass printing 
the face shields and started distributing 
them to the hospitals and police stations 
without the need of any mass manufac-
turing techniques like die-casting and 
injection-molding. The technique of 3D 

printing has thus eliminated the need of 
large infrastructural capabilities and can 
address the prototyping, iterating and 
manufacturing process immediately at 
minimal expenses.  

This digital versatility and quick 
prototyping of 3D printing has helped 
the additive manufacturing technology 
emerging as a rapid response to COVID 
emergency. Appreciations from interna-
tional agencies like WHO, CDC, etc. have 
inspired researchers and healthcare 
practitioners to collaborate with addi-
tive manufacturing experts to test 3D 
printing in various testing devices, visu-
alization aids and emergency dwellings 
in addition to the existing PPE kits. 

 Initial nasopharyngeal swabs for the 
real-time PCR tests were manufactured 
and tested and iterated on 3D printed 
prototypes which are fabricated with 
complex tip structures that eliminated 
the need to apply flocks at the tips for 
enhanced sample collection efficacy.  

Mass customization is one of the ma-
jor USP of 3D printing. Personalized face 
shields and masks are on high demand 
now due to the ergonomic fit and reus-
ability of the PPE kits. The reusability of 
3D printed PPE kits was appreciated by 
WHO and a number of NGOs who were 
concerned about the piled up disposable 
medical wastage due to the pandemic. 
3D printing, thus, offers promising 
environmental-friendly solutions by 
minimizing the wastage and by making 
reusable products. 

3D printing not only addressing  
COVID needs but also is being actively 
used to provide training and visuali-

zation aids for doctors and healthcare 
workers. For the patients affected by os-
teosarcoma the doctors have to surgical-
ly take out a part of a patient’s affected 
bone. The process to fill this void in the 

patient’s bone is extremely excruciating 
not only for the patient but also for the 
surgeons as they must fit the mass-pro-
duced titanium rods in the void by 
reshaping them in the operation theatre. 
This leads to error in surgeries, post-op-
erative complications and increased 
rate of infections in the patients. This is 
applicable for other surgical fields and 
dental implants as well. 

Producing patient-specific, tactile 
reference models from CT and MRI  
scans is affordable and straightfor-
ward with 3D printing which will help 
physicians prepare better for surgeries, 
leading to reduced time and cost while 
improving patient satisfaction and less 
recovery time.  

With lives at stake, it is paramount 
that the 3D-printing community works 
in parallel with medical professionals 
to avoid creating undue risks to public 
health. 

It is true that despite all the efforts, 
3D printing did not meet the entire 
demands quantitatively, but it was a 
milestone in portraying the potential 
and power of additive manufacturing 
and rapid prototyping. The full poten-
tial of 3D printing can be utilized in 
healthcare technologies and can bring 
significant changes in patient care by 
using low-cost manufacturing of cus-
tomized anatomical models and surgical 
equipment as and when required.

 
3D printing post-COVID-19 era
During the COVID-19 pandemic, 3D 
printing has stepped up to become a 
vital technology to support improved 
healthcare and our general response to 
emergency. The pandemic has taught us 
how direly we need a more decentral-
ized, environmentally friendly manufac-
turing method which can produce parts 
on demand and provide sustainable 
solutions in the ‘new normal’. 

The author is club coordinator of  
Trikon Technologies (VP-UP0291)  

Email: debopam@trikon.tech

3D printers at work printing Covid Face Shield  
(Source: https://www.npr.org/)

3D printed visors for children to shield against coronavirus 
(Source: https://makersasylum.com/m19-shields/)

3D Printed smart swabs for COVID-19 testing

3d Printed Dental Implant Model 
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uman evolution is a process 
dependent upon and em-
bedded in nature. However, 
during the past few centuries, 

humans made technological advance-
ments that allowed them to exploit na-
ture to their advantage and also to gain 

control over it. The resultant decline 
and degradation of natural resources 
raised concern about the impacts of 
human actions on their own wellbeing 
in the future. Among many approaches 
to promote the conservation of nature 
was the conceptualization of a utilitar-
ian view of nature through the notion 
of ‘nature’s services’ or ‘environmental 
services’ or ‘ecosystem services’. The 
ecosystem services turned into an inter-
national buzzword after the Millennium 
Ecosystem Assessment (MEA 2005) 
defined them simply as “the direct and 
indirect benefits derived by humans 

from the functions of the ecosystems.” 
Ecosystem services are a way of 

accounting for and communicating 
about the things we get from natural 
systems; the things that we value from 
nature, from rivers, forests, air, soil, 
water, wildlife, and so on. Describing 

and accounting services in this way 
makes them more tangible to people 
and leads them to understand "what is 
in it for me?" and therefore a greater 
appreciation. Ecosystem services are the 
enumerable direct and indirect, tangible 
and intangible benefits provided by 
ecosystem functions and processes that 
contribute to human wellbeing.

Rivers have been the cradle of human 
civilization. Humans learned agriculture 
and perfected it in the floodplains of 
rivers. Fishing in rivers predated agri-
culture. Humans were also aware of the 
renewal of soil fertility in the floodplains 

by the annual floods and of the rivers’ 
potential for assimilating the wastes. 
Rivers form the main link in the hydro-
logical cycle, carrying back the precipi-
tation over land to the oceans. However, 
they have been greatly misunderstood 
and treated as mere conduits and source 

of water. Only during the past couple of 
decades has an ecosystem perspective 
of the rivers developed. The Ramsar 
Convention has expanded its scope 
to include the rivers also as wetlands, 
which already cover a very wide range of 
disparate habitats. 

The ecosystem services of rivers and 
their valuation have started receiving 
some attention only recently. Most 
studies on the economic valuation of 
the ecosystem services of rivers have 
focused only on recreation, fisheries, 
and the functions of floodplain wet-
lands such as groundwater recharge, 

Peeyush Gupta

Ecosystem Services in the Ganga Basin

Schematic displaying the four categories of ecosystem services Ecosystem Services
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water quality improvement and habitat 
provision. Riparian ecosystem services 
are under significant pressure from mul-
tiple threats including anthropogenic 
activities such as streamflow regulation, 
excessive pollution, sand mining, water 
diversion, spread of invasive species and 
land use changes in the catchment zones 
that exacerbate risks including climate 
change. 

Therefore, restoration of floodplains 
and river valleys would represent an 
important opportunity to mitigate 
the effects of riparian degradation. 
Most river restoration projects aim to 
improve habitat or water quality but 
miss strengthening important riparian 
ecosystem services. To maximize the 
benefits of river restoration investments 
it is imperative to integrate ecosystem 
services-based approaches for river 
basin management. 

Ecosystem services provided by  
Ganga River Basin
Assessment of the ecosystem services 
of rivers is somewhat complex because 
of several reasons. First, the rivers 
differ from terrestrial ecosystems in 
their biotic and abiotic components and 
in their temporal dynamics. Second, 
rivers vary in the hydro geomorphic 
features from their source to the mouth 
and are influenced by tributaries and 
their basin characteristics. Segments of 
a river entrenched in a deep, narrow, 
and steep valley differ from those in 
the plains, where they may meander or 
form braided or anastomosing channels, 
and may have narrow or wide alluvial 
floodplains. 

River Ganga is a unique ecosystem 
that provides various services, which 
contribute to the nation’s economy 
directly and indirectly. These included 
provisioning of services such as food 
and water; regulating services such 
as flood and disease control; cultural 
services such as spiritual, recreational, 
and cultural benefits; and supporting 
services, such as nutrient cycling, that 
maintain the conditions for life on 
Earth. 

 The Ganga River created vast plains 
of fertile land which attracted people 
from Central Asia to settle. Over the 
time several urban settlements came on 
the banks of the Ganga River. The river 
sustains thousands of aquatic species of 
flora and fauna including many endemic 
and charismatic mega-fauna like the 
Ganges dolphin, Gavialis etc. River 
Ganga also provides economic suste-
nance, water and food security to more 
than 43% of country’s population. It is 
a high time to introspect and analyse 
the cost-benefits of the developmental 
activities in the name of flood control 
and water resource development in 
Ganga Basin. We should have minimum 
interference with our natural systems 
especially rivers which are not only our 
life line but have been cradle of our civ-
ilization. Namami Gange is the compre-
hensive project which is working on the 

wholesome of the river as a system. The 
project has  a multi-sectoral approach 
for Ganga rejuvenation adopting ba-
sin-based planning to address the chal-
lenges of quality and quantity of water. 
The vision is to restore its wholesome-
ness defined in terms of “Nirmal Dhara - 
unpolluted flow”, “Aviral Dhara- contin-
uous flow”, and recognition of the river 
as geological and ecological entity. For 
the first time, notification for ecological 
flow was issued for River Ganga in Octo-
ber 2018, formally establishing the right 
of river over its own water which has far 
reaching implications for ensuring river 
health in long term. Under the National 
Mission for Clean Ganga different pro-
jects to map and conserve the wetlands, 
which include flood plain wetlands as 
well as urban wetlands, have been sanc-
tioned. The role of forests in maintain-
ing the river health cannot be ignored, 
keeping that in mind for the first-time 
scientific plan for afforestation along 
Ganga was made with the help of Forest 
Research Institute, Dehradun, which is 
being implemented through states. 

The views expressed are personal. 

Riverine ecosystem services

Economic evaluation
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Poster Exhibition
Kalyan Regional Community Science Centre Bhavnagar (VP-
GJ0013) conducted a three-day poster exhibition from 12 to 14 
August to celebrate the Birth anniversary of Vikram Sarabhai. The 
exhibition was based on the achievements of ISRO and DRDO and 
open for all the local residents.

Seed Collection Centre
Chem-Star Science Club (VP-MH0077), Department 
of Chemistry (DST supported) BNN College Bhiwandi 
has established a seed collection centre in the college 
campus on 5 July 2021 to motivate the college students 
and staff to participate in the campaign for preserving 
our Mother Earth. The Centre was inaugurated by the 
Vice-principal of Chemistry Department of the College.

15September 2021

Zero Shadow Day Activity
Scientific Program for Academic Research 
Cube (SPARC) (VP-AP0046), conducted a 
state-level hands-on session on Zero Shadow 
Day. The sessions were conducted by their 
volunteers on 2 and 4 August 2021, in both 
online and offline mode, to educate more 
students across the state.
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Recycling household waste 
Students of Aavishkar club (VP-
UP0094) at K.L. International School 
used their innovative ideas and recy-
cled the household waste into useful 
products. They prepared models out 
of waste such as stylus pen, hydraulic 
lifts etc. and demonstrated them to the 
fellow students in an online session.

3D-Printer Training Workshop
Dr Kalam Science Club (VP-CT0069) Govt. Multipurpose Hr. Sec School 
Bilaspur conducted a 3D-Printer Training Workshop for the students of their 
club to make them aware about 3D printing techniques and installation. 

Paper bag making Activity
Nakshatra Science Club (VP-DL0201) Pushp Vihar, New Delhi organised a 
paper bag making activity on 11 August 2021 for the primary class students 
and their parents to create awareness regarding stopping the use of sin-
gle-use plastic.

Write to us at: vipnet@vigyanprasar.gov.in           Contact No.: +91-790 606 6423


