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ince the time immemorial hu-
man intelligence is working on 
exploration of life and nature. 
As a result of this we have 

experienced evolution of science. Science 
is the systematic study of structure and 
behaviour of physical and natural world 
around us developed through observa-
tions and experimentations. Human cu-
riosity has probed them on searching for 
existence of life, our place in the universe, 
past and future of universe etc. Humans 
have continuously tried making their life 
comfortable and free of struggle. With the 
development of science and technology 
have come milestones that have pushed 
us to surpass the barrier and achieve the 
next target. 

The global pandemic COVID-19 in 
2020 has thrown a serious challenge and 
we are still struggling to come out of it. 
We are also witnessing huge develop-
ment in the field of medical science and 
biotechnology. We have vaccines ready in 
less than a year and many vaccines are at 
the final stage of trials. Many countries, 
including India, have already undertaken 
vaccination programme at the national 
level. With this tremendous development 
we are confident that in 2021 the entire 
world will be out of COVID-19 danger.      

This year’s theme for the National 
Science Day, which is celebrated on 28 
February, aptly mirrors this sentiment. 
The theme ‘Future of STI: Impacts on  
Education, Skills and Work’ presents 
great opportunity to understand and  

Future of STI:  
Impacts on Education, 

Skills and Work

Arvind C. Ranade

EDITORIAL

realize the efforts of individuals and 
institutions at large. As science club 
coordinator you play a very important and 
significant role at individual capacity, and 
collectively while leading a team of young 
and innovative brains at your club. There-
fore, the activities surrounding the theme 
will encompass great opportunity to learn, 
adapt and enhance their skills and knowl-
edge. The present issue includes not only 
a special article on National Science Day 
but also the way to celebrate it. 

Our network has a wide spectrum of 
members ranging from primary school 
students to high school to undergraduate 
and at the same time in social sector like 
societies, science centres and panchayats. 
In fact, the role and responsibilities of 
working in the informal education sector 
can be more rewarding in comparison to 
formal sector. Innumerable innovators 
and entrepreneurs have come up from the 
informal sectors who work at the grass-
roots. Therefore, it is very important to 
realize the responsibility of our club coor-
dinators to play a role of bridging between 
such innovators and policymakers for the 
benefit of the society at large. 

I wish you all the success in celebrating 
National Science Day with innovative ide-
as and skill development programmes at 
your level. Happy National Science Day!!

2 February 2021



cience is a journey of unrav-
elling the mysteries of the 
universe and understand-
ing how it works. Any new 

discovery, any new understanding adds 
gaiety to the scientific community. Our 
land has been blessed to have scientists, 
ever since the first ever human civiliza-
tion was formed. We have a rich legacy 
of great scientists and mathematicians, 
as Aryabhatta, Bhaskara, Baudhayan, 
Susruta, etc., whose discoveries were 
later re-discovered and retold by the 
future generations, in their own version. 
Untold stories of such findings have 
re-emerged and reached the masses 
only recently. People now have started 
recognizing our glorious past and this 
has helped in development of scientific 
temperament among younger genera-
tion. In twentieth century many Indian 
scientists, with their unique research 
and finding, have secured the position 
of India in the world map of science  
and technology. Sir Chandrasekhara 

Venkata Raman is one of them. For 
his contribution in physics and his 
astounding research in the field, the 
Raman Effect, he was awarded Nobel 

Prize in the year 1930. He was also the 
first Asian recipient of this award.

Raman was born on 7 November, 
1888, at Thiruvanaikkaval, a small vil-
lage, near Tiruchirapalli, to Shri Chan-
drasekhara Iyer and Smt. Parvathi Am-
mal. He was second of eight children. 
When he was four years old, the family 
shifted to Visakhapatnam, where his 
father worked at faculty of Physics, AV 
Narasimha Rao College. Since his child-
hood, Raman was exposed to a highly 
intellectual atmosphere at home. He 
passed his matriculation at the age of 11 
and intermediate (with a scholarship) 
at 13, securing first rank in both the 
exams. Thereafter, he joined Presidency 
College, Madras (now Chennai) and 
earned a B.A. Degree in 1904. He stood 
first and earned a gold medal in both 
Physics and English. He also complet-
ed his M.A. degree from University of 
Madras in 1907. During his graduation 
years, The Philosophical Magazine, one 
of the oldest scientific journals, pub-
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lished two of his scientific papers, one 
on “Unsymmetrical diffraction bands 
due to a rectangular aperture” and the 
other on surface tension of liquids.

Following the footsteps of his elder 
brother, C.S. Iyer, he appeared for the 
prestigious Indian Financial Services 
exams in 1907 and qualified with a 
first rank. Thereafter, he served an IFS 
officer for ten years, before taking up 
scientific research and becoming a full-
fledged Professor, in 1917.

However, his interest in scientific 
research was invoked long before this 
in 1907, during his posting in Calcutta 
(now Kolkata), when he came in contact 
with eminent personalities associ-
ated with Indian Association for the 
Cultivation of Science (IACS), India’s 
first research institute, established in 
1876. Raman was chosen to be the first 
Palit Professor of Physics in 1913 and 
appointed on 30 January 1914. Follow-
ing year, University of Calcutta started 
assigning research scholars under him 
at IACS. Various other universities fol-
lowed the suit. In 1919, Prof. Raman was 
awarded with Hon. Professor and Hon. 
Secretary positions at IACS. In 1921, he 
was honoured with D.Sc. by University 
of Calcutta. He was also elected as a 
fellow of the Royal Society in 1924.

From 1933 to 1948, Prof. Sir CV Ra-
man worked as director of IISc, Banga-
lore. After his retirement from IISc, he 
established his own research institute at 
Bangalore, known as Raman Research 

Institute, where he worked till his last. 
Prof. Sir C.V. Raman breathed his last 
on 21 November 1970, aged 82.

Prof. Sir C.V. Raman’s works
Raman’s research was directed to the 
acoustics of Indian musical instruments 
and he published his findings in foreign 
journals as well as in the Proceedings 
and bulletins of the Association. Later 
he ventured into research of scattering 
of light and discovered the phenomenon 
behind the blue colour of the sea.

His discovery on a new type of  
radiation, while studying the scattering  
of light, came to be known as Raman 
Effect, in 1928. In simpler words, 
Raman Effect or Raman Scattering is 
a phenomenon of scattering of light 
whereby a small fraction of light emerg-
es towards the direction, other than the 
normal incident beam, due to exchange 
of energy. Raman was able to measure 
and record the spectrum of light which 
was coming from a beam of light of  
a mercury arc lamp and fell on a  
spectrograph. 

 For this discovery, Prof. Sir C.V. 
Raman was awarded with Noble Prize in 
Physics in 1930. In 1998, Raman Effect 
was established as National Historic 
Chemical Landmark by the American 
Chemical Society. 

Today, Physicists use various forms 
of Raman Scattering to study about the 
material compositions of solid, liquids 
and gases. Raman spectroscopy has 

been useful to study complex materials 
such as human tissue and other biologi-
cal organisms.

National Science Day
The National Council of Science & 
Technology propagated the idea of 
celebrating 28th February as the Na-
tional Science Day in the year 1986 and 
it has been celebrated in educational 
institutions across the country from the 
following year, i.e., 1987. On 28th Feb-
ruary is the day when Sir C.V. Raman 
announced his discovery.

Contemporary Themes every year
Each year’s celebration is based on a 
contemporary theme. Last year’s theme 
was to appreciate role of women in sci-
ence, and likewise, this year the theme is 
Future of Science, Technology and Inno-
vations and their Impacts on Education, 
Skills and Work. This makes it more 
apt in the present situation wherein 
the pandemic has forced the process of 
academic learning to switch to online 
mode. This sudden change has tested 
students and educators alike who have 
been caught unaware in this unimagina-
ble situation. However, technology has 
proved to be saviour in this case and has 
helped people acquire new skills and 
make themselves tech savvy. What once 
seemed to be a daunting task has now 
become an integral part of life. 

Effectual ways to celebrate this 
event
There are innumerable ideas to involve 
our society in the celebration of the 
National Science Day by conducting 
various activities and events based on 
Science and Technology. We need to 
encourage our students and their par-
ents to apprise about the relevance of 
this day, so that they too join this event 
and correlate presence of science in 
their daily life. This, in turn, shall fulfil 
our purpose of reaching the unreached 
thereby evolving a society with a scien-
tific bent of mind.
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The author is coordinator of Curious Mind 
VIPNET science Club (VP-DL0105).  

Email: harpreet.samby@gmail.com

We would like to reiterate that science is an indispensable part of human life; however, due to sundry 
reasons many remain ignorant about the importance of science in evolution of human life. Hence, it is  
imperative to educate maximum number of people by spreading awareness about the significance  
of science and motivate them to contribute in advancement of human life on the Earth. Let us  
acknowledge the fact that National Science Day is not a particular day to be celebrated, rather it is a  
journey of achievements in the field of science, which can be cherished every day.

SOME IDEAS TO CELEBRATE THE NATIONAL SCIENCE DAY
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MOVIES AND DOCUMENTARIES
There is no doubt that movies are impactful medium of presenting and explaining scientific concepts in 
a captivating manner. Discoveries and inventions along with the challenging situations of our scientists 
can be shown to the audience why the scientists are our true heroes!

PANEL DISCUSSIONS, DEBATE, LECTURE OR SPEECHES
These are the best ways to present one’s ideas on science. Students get the forum to speak their minds  
so that their imaginations can be ignited. Let them be brave enough to imagine, so that they may  
experiment to prove their point of view with the help of logical arguments and facts and statistics. Such 
events also provide people the possibility to hear from their favourite scientists, inventors or subject 
experts to understand many complex concepts.

Vigyan Prasar is conducting a very useful lecture series on every Tuesday, at 4 PM on their official 
YouTube channel. Many teachers, students along with their parents listen to these informative talks.

SCIENCE FAIRS AND EXPO
These events provide our society a common platform to understand and appreciate inventions and 
innovations. Expositions are the best forum to exhibit latest developments in the fields of science and 
technology and the interaction between scientists and students is icing on the cake!

India International Science Fair (IISF) has been one of the most popular science fairs in India, ever 
since it started in 2015. It is a gateway to develop scientific temper among any age group. It hosts  
different projects, works, under one umbrella. Organized online this year jointly by DST, DBT, MoEF,  
MoHWF and CSIR from the Government of India and Vijnana Bharati (VIBHA) as well as with support 
of a large number of other organizations, including Vigyan Prasar, IISF-2020 was  the largest science 
festival in virtual environment in the world.

QUIZ COMPETITION
Quizzes encourage the students not only to broaden their knowledge in some field but also to study and 
understand the topics thoroughly and explore new developments. Different rounds can be added based 
on the difficulty level and winning team or the winner can be rewarded with both prize and recognition.

It is imperative to note that more than three hundred science books on different topics are available 
on Vigyan Prasar’s website. All these publications are available at very reasonable prize.

ESSAY WRITING COMPETITION
To encourage and enhance their writing skills, students should be invited to express their ideas on  
some specific topic. This will lead them to research and learn more and encourage them to write on 
science in future. 

POSTER MAKING COMPETITION
One of the most effective ways to stimulate and develop students’ creativity is through pictorial  
representation of the experiments and its outcome. Such representations are considered impactful tool 
not only for the children but for viewers of all ages to understand the ideas. 
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The science behind the Vaccine

Nidhi Shrivastava

olio, measles, diphtheria, 
pertussis (whooping cough), 
rubella, mumps, tetanus, ro-
tavirus infections were some 

of the deadliest diseases of our time that 
can now be easily prevented by vaccina-
tion. Thanks to a vaccine, such diseases 
mostly no longer exist outside the lab-
oratory. Over the years, vaccines have 
saved millions of lives around the world. 
Even at present global COVID-19 pan-
demic condition, vaccines proved to be 
the only saviour. Let’s find out what is 
a vaccine, how it works, different types 
of vaccine, and how they get approval 
before coming into the market.
Vaccine: A vaccine is a biologi-
cal agent that prevents us from 
infectious disease-causing path-
ogens such as viruses, bacteria, 
or parasites. It guides the body 
on defending itself against the 
pathogen attack by generating an 
immune response. Usually, it is 
administered in our body in liquid 
form, either by injection, oral 
doses, or intranasal routes.
How vaccines work: A dis-
ease-causing organism can cause 
two types of responses in our 
body. The first can be seen as 
symptoms such as fever, nausea, 
vomiting, diarrhoea, rash etc. 
which we experience initially. The 
second is the immune system’s 
response to the infection. Over 
time the strength of the immune 
system increases, which in turn 
reduces the number of infectious 
agents and slowly the symptoms 
disappear. 

Vaccines are composed of either the 
entire disease-causing microorganism 
or some of its components in non-path-
ogenic form which imitate the second 
type of response without the conse-
quences of the first. The following steps 
summarize how a preventive vaccine 
can protect an individual from infection 
or disease:
1. The vaccine introduces a small com-
ponent or a non-harmful form of the 
pathogen into the body. This is called 
the foreign antigen or immunogen.
2. The body’s immune system produces 
an immune response to the pathogen  

by generating antibodies, killer cells,  
or both.
3. A small group of “memory” B-cells 
and T-cells remain in the body and 
can quickly initiate a strong immune 
response, i.e., by producing antibodies 
and helping the production of killer 
T-cells or antibodies, respectively. The 
next time the real pathogen enters the 
body, the immune system remembers 
it and mounts a much larger, quicker 
response than it would have if the indi-
vidual had never received the vaccine.

 
TYPES OF VACCINE: Vaccines can be 

synthesized in many ways based 
on which they are classified:
1. Live attenuated vaccines
Pathogens like virus or bacteria 
are weakened by genetic manipu-
lations to limit its growth and thus 
do not cause disease to the host. 
In some modified versions of live 
vaccine an organism that is re-
lated to the pathogen is used that 
naturally grows poorly in humans. 
The weakened pathogen generates 
a broad immune response in the 
host similar to that shown by an 
infected individual with a natural 
pathogen. 
Examples: 
• Oral Sabin polio vaccine 
• Nasal influenza vaccine 
2. Inactivated or dead vaccines
The disease-causing pathogen 
is killed or inactivated, usually 
through a thermal (application 
of high temperature) or chemical 
(formalin etc.) process. Such vac-
cines, when administered, elicit 



a robust immune response that mimics 
most of the responses seen during an 
infection.
Examples: 
• Typhoid vaccine
• Influenza vaccine
3. Acellular or Subunit vaccines 
Acellular means not containing the 
whole cells. Acellular vaccines do not 
contain the whole bacteria or viruses. 
Instead, they contain polysaccharides or 
proteins from the surface of the bacteria 
or virus. These polysaccharides or pro-
teins are the parts that our immune sys-
tem recognizes as ‘foreign’ and evokes 
immune response against them. There 
are many types of acellular vaccines:
A. Toxoid Vaccine: Some pathogenic 
bacteria release toxins or poisonous 
proteins when they attack the body. 
Vaccines against them are made by 
inactivating these toxins chemically and 
called ‘toxoids’, because they look like 
toxins but not poisonous. They trigger a 
strong immune response.
Examples: 
• Diphtheria vaccine
• Tetanus vaccine
B. Conjugate Vaccine: Earlier, polysac-
charide vaccines were made using sugar 
molecules present on the surface of 
the bacteria but it was found to be less 
effective in babies and young children. 
Researchers discovered that 
these vaccines can work better 
if the bacterial polysaccha-
ride molecules are chemically 
linked or conjugated to a carrier 
protein. Addition of other 
proteins confers the immuno-
logical attributes of the carrier 
to the antigen and thus induces 
a stronger immune response 
effective enough for younger 
children also.
Examples: 
• Haemophilus influenza type b  
 (Hib) conjugate vaccine 
• Pneumococcal conjugate  
 vaccine
C. Recombinant Vaccine: A 

small piece of the DNA is taken from 
the disease-causing bacterium or virus. 
The particular gene is incorporated 
into plasmid or a carrier vehicle which 
enables production of large quantities 
of well-defined proteins, which are then 
used as vaccines. 
Examples: 
• Hepatitis B vaccine
• Human papillomavirus (HPV)  
 vaccine 
D. DNA/RNA Vaccine: Genetic material, 
either DNA or RNA, from the pathogenic 
bacteria or virus is introduced into the 
human cells and then the cell machin-
ery is employed to produce the protein 
encoded by the inserted gene(s) of the 
pathogen. Our body’s immune system 
detects such protein as a foreign agent 
and produces an immune response 
against the whole pathogen. At present, 
different types of nucleic-acid vaccines 
are in developmental, pre-clinical and 
clinical evaluation phases e.g. HIV 
vaccine

Vaccine Testing and Approval Process: 
Most vaccines have been in use for dec-
ades, with millions of people receiving 
them safely every year. Like medicines, 
every vaccine goes through extensive 
and rigorous testing to ensure it is safe 
before it can be introduced in a coun-

try’s vaccine programme. Each vaccine 
under development is evaluated to de-
termine which antigen should be used to 
evoke an immune response. The preclin-
ical phase is carried out without testing 
on humans. An experimental vaccine 
is first tested on animals to evaluate its 
safety and potential to prevent disease.

If the vaccine triggers an immune 
response, it is then tested in human 
clinical trials in three phases.
Phase 1
The vaccine is given to a small variety of 
volunteers to assess its safety, ensuring 
that it generates an immune response, 
and proper dose is decided. During this 
phase the vaccines are usually tested on 
young and healthy adult volunteers.
Phase 2
The vaccine is then given to hundreds 
of volunteers to further assess its safety 
and ability to generate an immune 
response. Participants in this phase 
have an equivalent characteristic as the 
people for whom the vaccine is meant. 
Multiple trials are usually conducted 
during this phase to evaluate different 
age groups and different formulations 
of the vaccine. The group of people 
that did not get the vaccine is usually 
included in this phase as a comparator 
group to determine whether the changes 
in the vaccinated group are attributed to 
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PHASES OF CLINICAL TRIALS

DISCOVERY SCIENCE

CLINICAL TRIALS

Studies in 
the lab

Studies in 
animal models

PHASE O: 
first study in a 
patient to see 
how the body 
metabolizes  
the drug

PHASE I: 
study of a 
small number 
of patients to 
evaluate safety 
and dosing

PHASE II: 
study of more 
patients to 
asses drug's  
effectiveness 
and further 
evaluate safety

PHASE III: 
study with the 
largest number 
of patients to 
confirm drug is 
effective and 
safe; assess 
side-effects 
and compare 
this drug to 
the current 
treatments
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the vaccine or have happened without 
any cause.
Phase 3
The vaccine is then given to thousands 
of volunteers and compared with a 
similar group of people who didn’t get 
the vaccine but received a comparator 
product. This is done to determine if the 
vaccine is effective against the disease 
it is designed to protect against and to 
study its safety in a much larger group 
of people. Most of the time, Phase 3 
trials are conducted across multiple 
countries and multiple sites within a 
country to assure that the findings of 
the vaccine performance apply to many 
different populations. During Phase 2 
and Phase 3 trials, the volunteers and 

the scientists conducting the study are 
not informed whether the volunteers 
had received the vaccine being tested 
or the comparator product. This is 
known as “blinding” and is necessary 
to assure that neither the volunteers 
nor the scientists are influenced in their 
assessment of safety or effectiveness 
by knowing which group had received 
which product. Once the trial is over 
and all the results are finalized, the 
volunteers and also the trial scientists 
are informed if they had received the 
vaccine or the comparator.

Dr Nidhi Shrivastava is  
Project Scientist at Vigyan Prasar.  
Email: nidhineha002@gmail.com

SCIENCE CROSSWORD

Identify the Birds:
Lakshita Dhiman
Class: 7th
Ryan International School
Mansarovar, Jaipur
 

NMCG QUIZ
Aman Agarwal 
Class: 9th ‘E’
Ryan International School
Mansarovar, Jaipur
 

Science Crossword:
Shubham Bansal
Class: 6th ‘C’
Ryan International School
Mansarovar, Jaipur

VIPNET ACTIVITY STARS!

1. Common Hill Myna (Gracula religiosa)  
2. White-Winged Duck (Asarcornis scutulata)
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The sky map is prepared as per the coordinates of Nagpur (21.09°N, 79.09°E). It includes 
constellations 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.

FEBRUARY 12  
NEW MOON 

The Moon will be located on the 

same side of the Earth as the 

Sun and will not be visible in the 

night sky. This phase occurs at 

00:35 IST. This is the best time 

of the month to observe faint 

objects such as galaxies and 

star clusters because there is no 

moonlight to interfere.

FEBRUARY 27 

FULL MOON 

The Moon will be located on the 

opposite side of the Earth as 

the Sun and its face will be fully 

illuminated. This phase occurs 

at 13:47 IST. This full moon was 

known by early Native Ameri-

can tribes as the Snow Moon 

because the heaviest snows 

usually fell during this time of the 

year. Since hunting is difficult, 

this moon has also been known 

by some tribes as the Hunger 

Moon, since the harsh weather 

made hunting difficult.

Astronomical  
Events of  

FEBRUARY 2021
Vipin Singh Rawat

THE MAP CAN BE USED AT 10 PM ON 1ST FEBRUARY, AT 9 PM ON 
15TH FEBRUARY AND AT 8 PM ON 28TH FEBRUARY.

Sky Map
 FOR FEBRUARY 2021

The author is Technical Assistant  
at Vigyan Prasar. 

 Email: vipin@vigyanprasar.gov.in
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ndia is the land of festivi-
ties where each day has a 
festival to celebrate! Makara 
Sankranti is however slightly 

different from the others. While all the 
other Indian festivals are celebrated 
according to the lunar calendar 
governed by tithis, marking 
their days of celebration on the 
solar calendar vary year-to-
year. But Makara Sankranti is 
perhaps the only Indian festival 
celebrated on a fixed day on 
our solar calendar - January 14 
(sometimes January 15). Before 
diving deep, let us see what Ma-
kara Sankranti really means. 
Here Makara is the name of a 
Zodiac Capricornus. Sankranti 
is the Sanskrit word for the 
entry of our Sun in to a zodiac 
phase migrating from the previ-
ous zodiac one. So, the trans-
migration of Sun into Makara 
(Capricornus) is celebrated as 
Makara Sankranti, which usu-
ally falls on January 14th on our 
calendar. We have 12 zodiacs 
and therefore there will be 12 
corresponding transmigrations 
of Sun resulting in 12 Sankran-
tis in a year. The constellations 
of the zodiac lie along the 
ecliptic: Aries, Taurus, Gemini, 
Cancer, Leo, Virgo, Libra, Scor-
pios, Sagittarius, Capricornus, 
Aquarius and Pisces.

But curious case of Makara 
Sankranti is further magnified 
by the fact that it is also referred 
to as Uttarayana (the day of 
phase reversal from southward 

movement to northward movement for 
the Sun). In ancient India, when schol-
ars observed the celestial events they 
made a reference of it in the calendar as 
an auspicious day. But in due course of 
time, due to movement of the Earth by 

Amritanshu Vajpayee 

The Astronomical Mystery of  
Makara Sankranti

virtue of the phenomenon of preces-
sion, the zodiacal constellations have 
shifted from their then original position 
considerably. 

Earth’s axis is not fixed but it wob-
bles like a top and traces the figure like 

a cone in the course of move-
ment. This wobbly motion of 
Earth is called precession. It 
causes the equatorial wobble, 
and vernal equinox and the 
tropical zodiac belt to shift 
backwards through a small 
angle though noticeable in large 
epochs only and also causes the 
pole stars to change. One com-
plete revolution on course of 
precession motion is complet-
ed in 25772 years (though the 
rate of precession does in itself 
varies). So, it can be concluded 
by dividing time period by 360° 
that the apparent position of 
the Sun relative to the backdrop 
of the stars at some seasonally 
fixed time slowly regresses a full 
360° through all twelve constel-
lations of the zodiac belt, at the 
rate of about 50.3 seconds of arc 
per year. In simple language, 
Earth takes 71.6 years for 1  
degree precession movement. 

The immediate fallout of this 
precession movement has been 
that the winter solstice no more 
occurs on the day of transmigra-
tion of the Sun actually into the 
Capricorn (Makara) sign and 
instead it occurs on December 
21/22 when sun lies in Sagittari-
us (Dhanu) instead of Capricorn 
thereby making Uttarayana 
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as Dhanur Sankranti. So, in principle, 
Uttarayana begins on December 21/22, 
while Dakshinayan begins with the 
summer solstice falling on June 21.

While the Earth is rotating on its axis 
it is also moving along its orbit around 
the Sun. Over the course of a day the 
Earth moves about one degree along its 
orbit. Therefore, from our perspective, 
each day the Sun takes four minutes 
longer than the constellations to spin 
around us, it creeps approximately 
one degree eastward from along the 
ecliptic with respect to the fixed stars 
in the backdrop. Now, as we know that 
Uttarayana begins on December 21 and 
Sun enters into Makara on January 14, 
Makara Sankranti has moved by 24 
days. So, now coming to simple calcu-
lations and counting 1 degree per day, 
it means that the shift in rising point of 
sun has to be around 24° between De-
cember 21 and January 14. Multiplying 
this shift with the base unit of 71.6 years 
(from precession calculations) we get 
24 x 71.6 ~1718 years. It may be inferred 
that the Sun was in Makara during win-
ter solstice about 1718 years ago.

The complexity results due to the 
fact that the Indian Panchangam uses 
the Sidereal Zodiac Belt where Sidereal 
starting point remains to be 0 degrees 
Beta Arietis (Ashwini) fixed with respect 
to stars (Nirayana). So, Sankranti 
will keep shifting time and again with 
respect to the Gregorian Calendar that 
follows the tropical year.

Festivals give us a deep insight 
into our cultural heritage, traditions, 
customs beliefs and ancient histori-
cal records. From the perspective of 
an observer on the Earth, it seems as 
if the Sun is on a downward journey 
between July to December and then this 
downward journey goes for a change to 
upward (or northward) movement in 
December-January. Hence the Makara 
phase has held such great significance 
not only for astronomy but for the 
society as a whole because it repre-
sents revival of sunlight and energy 

1) Which is the largest Sundial ever built in the 

history?

a) Samrat Yantra, Jantar Mantar Jaipur

b) Sun Temple Konark, Odisha

c) Angkor Vat, Indonesia

d) Somnath Temple, Gujarat

2) How many naksatras are mentioned in the 

traditional astronomical system of India?

a) 12

b) 07

c) 27

d) 365

3) Which constellation is the 13th constellation of 

the zodiac, mentioned sometime as the forgotten 

constellation of the zodiac as well?

a) Ophiuchus

b) Aries (Mesha)

c) Leo (Simha)

d) Libra (Tula)

4) What is the group of stars that helps us locate 

Dhruva Tara (Pole Star) in the Night sky?

a) Mrigshira (Orion)

b) Rohini (Aldebaran)

c) Asteroid Belt

d) Saptarishi (Big Dipper)

5) Just as the date is used to represent a day in 

the Gregorian calendar, the analogue of            is 

used in the Indian calendar.

a) Mãsa

b) Purnimã

c) Tithi

d) Dipãvali

6) The moment in which the Earth is located 

between the Sun and the Moon and the angular 

distance of the Sun and the Moon as measured 

from the earth is 180 degrees it is known as

a) Amãvãsyã (New Moon)

b) Purnimiã / Purnamcsi (Full Moon)

c) Ekãdashi

d) Chaturthi

7) Somavara (Monday) derives its name from 

which celestial body?

a) Šhukra (Venus)

b) Chandra (Moon)

c) Šani (Saturn)

d) Mangala (Mars)

8) What is the name of the Indian National 

Calendar?

a) Julian Calendar

b) Gregorian Calendar

c) Vikrami Calendar

d) Šhãlivãhana Šhaka Calendar

9) Which Indian mathematician and astronomer 

has written Siddhanta-Šhiromani that discusses 

arithmetic, algebra, and mathematics of the 

planets and the spheres?

a) Bhãskarãchãrya (Bhãskara II)

b) Aryãbhata 

c) Varãhamihira

d) Šhridharãcãryya

10) Name the 19th century Indian astronomer 

and scholar who observed the sky with naked 

eyes with the help of a bamboo pipe, traditional 

instruments to greatest precision with research 

and observations compiled into the book 

Siddhanta Darpana?

a) Ashutosh Mukherjee

b) Samanta Chandrasekhar

c) Srinivas Ramanujan

d) Radhanath Sikdar

The author is Coordinator of Ignited Minds 
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with longer days. Also, this time period 
coincides with the harvest season too, 
so the pivotal importance for the period 
is not going to decrease in the future as 
well. Just remember the astronomical 
facts, that the Uttarayana movement of 

the Sun begins with December 21/22 
and the transmigration of Sun into the 
zodiac of Makara shall keep going out 
of the regular seasons with time as the 
Earth goes on and on with its endless 
merry-go-round precession motion. 
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BIOMONITORING AND BIOINDICATORS USED FOR RIVER ECOSYSTEMS:  
A case study on Ganga River

approaches to evaluate their actual state 
and to monitor their rate of changes. 
Physical, chemical and bacteriological 
measurements commonly form the basis 
of monitoring, because they provide 
complete spectrum of information for 
proper water management. However, 
in running waters, where changes 
in hydrology are rapid and difficult 
to estimate, they cannot reflect the 
integration of numerous environment 
factors and long-term sustainability of 
river ecosystems for their instantaneous 
nature.

Biomonitoring has been proven to 
be necessary supplementary to those 
traditional monitoring techniques. 
Aquatic organisms, such as diatoms 
and benthic macroinvertebrates, can 

serve as bio indicators to integrate their 
total environment and their responses 
to complex sets of environmental 
conditions. They offer the possibility 
to obtain an ecological overview 
of the current status of streams or 
rivers. Biomonitoring, or biological 
monitoring, is generally defined as 
“the systematic use of living organisms 
or their responses to determine 
the condition or changes of the 
environment”. Indeed, measurements 
(endpoints) used for river ecosystems 
may be selected from any level of 
biological organization (suborganismal, 
organismal, population, community, 
and ecosystem). However, the historical 
focus has been on ecological methods 
and higher levels of organization, 

Saprobic Score values at various locations of River Ganga (2017-20)

he Ganga is the biggest river 
in the Indian subcontinent 
in terms of water flow. The 
river has its origin in the 

Western Himalayan Ranges in the 
state of Uttarakhand, flows through 
the Gangetic plain of North India in 
Uttar Pradesh, Jharkhand, Bihar and 
finally falls into the Bay of Bengal (Sagar 
Dweep) in West Bengal. The total length 
of the river is approximately 2,525 km, 
meeting a large number of tributaries 
viz., Yamuna, Ramganga, Pandu, 
Varuna, Gandak, Gomti, Kosi and many 
others on the way to Bay of Bengal.

Since streams and rivers are among 
the most endangered ecosystems 
worldwide, there are urgent demands 
for comprehensive methodological 
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e.g., populations, communities, and 
ecosystems. The biological monitoring 
working party (BMWP)/saprobic score is 
a procedure for measuring water quality 
using families of macroinvertebrates as 
biological indicators.

Under Namami Gange programme, 
biological water quality is assessed 
using Bio-monitoring field protocol 
towards quantitative monitoring 
developed by Central Pollution Control 
Board. Community structure of the 
benthic macroinvertebrates of Ganga 
and its tributaries reflects taxonomic 
richness with representative distributed 
taxa. In Namami Gange Programme, 
since 2014 onwards, bio-monitoring of 
River Ganga and its tributaries is being 
carried out on regular basis to know the 
spacio-temporal trends in biological 
water quality for better understanding 
of health of the river system. In total, 
8 rounds of bio-monitoring along the 
entire course of River Ganga were 
carried out during 2014-2020. 

The biological data is available for 
93 unique locations of River Ganga 
covered so far. Based on comparative 
bio-assessment study during the same 
period carried out at 41 locations 
and covered in eight rounds of bio-
monitoring during 2014-2020, the 
spatio-temporal picture of biological 
water quality status of an entire river is 
depicted.

It is revealed that there is 
improvement in biological water 
quality from moderate to good class 
at maximum number of (29 out of 
41) locations during the present 
investigation. 

 Location of Khudaganj shows 
improvement in the water quality 
from moderate to clean class during 
2014-2018. In Uttarakhand stretch, 
biological water quality at Haridwar 
Barrage (UK) recorded improvement 
from slight pollution or clean to very 
good class during 2014-2018. Towards 
post-monsoon 2018, the water quality at 

this location, however, fell to moderate 
class. Biological water quality of the 
river in Uttar Pradesh at Bijnour (UP); 
Varanasi down-stream and Bihar at 
Patna Gandhi Ghat remained moderate 
during 2014 onwards. However, some 
improvement up to clean class level was 
obtained during intermediate periods of 
investigation. Jagjeetpur down-stream 
is the exceptional location of River 
Ganga in Uttarakhand where biological 
water quality deteriorated from clean 
or slight pollution (2014-2015) to poor 
class (post monsoon 2018-2019) during 
present investigation. Decline in the 
biological water from clean to moderate 
class was observed in the Kanpur stretch 
of river at Shakula Ganj, Deorighat 
during 2014-2018.

As reflected from the above 
comparative analysis, improvement with 
respect to biological water quality of the 
River has been found which indicates 
the river environment has tendency of 
enhancing its ecological health.
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1. The Ganges River Dolphin (Platanista 
Gangetica) gets its common name from the 
river they are most predominantly found in, but 
locally they are known as the Susu. The name 
“Susu” is a reference to the sound they make 
when coming to the surface to breath.

2. They are brownish in colour, and like some 
other river dolphins, they have a thin, elongated 
snout. Lacking a true dorsal fin, they have a 
triangular lump about two-thirds down their 
back. What they lack in a dorsal fin is made 
up in their pectoral fins, which are larger than 
most other dolphin species. Their eyes lack 
a crystalline lens, making them effectively 
blind. Though it is thought that they are able 
to detect intensity and direction of light, they 
primarily rely on echolocation to “see”.

3. The Ganges River Dolphin can reach up to 
about 8 feet (2.5 meters) in length and weigh 
around 330 pounds (150 kilograms), making 
them one of the larger species of river dolphin.

4. Their diet consists of a wide range of 
fish and small invertebrates, which includes 
prawns, clams, catfish, small freshwater 
sharks, gobies and carp. Their long, thin snouts 
help them in the search for food found on or 
just beneath the river bed.

5. A female Ganges River Dolphin generally 

gives birth to one calf every two to three years, 
with a gestation period of nine to ten months. 
They are known to breed and birth year round, 
but births mostly take place December through 
January and March through May, as the dry 
season begins. Juveniles are usually weaned 
after about a year and will disperse and be-
come independent.

6. Unlike their ocean fairing cousins, Ganges 
River Dolphins do not form tight-knit groups. 
They are usually seen individually or in very 
small groups. 

7. The Ganges River Dolphin is primarily found 
in the Ganges and Brahmaputra rivers in the 
southern regions of Asia. During the monsoon 
season, they are known to migrate upstream 
to smaller tributaries of the main river system 
which are generally inaccessible throughout the 

rest of the year when water levels are too low. 

8. The Ganges River Dolphin is listed as an 
endangered species. Unfortunately, as it is with 
most endangered species, the biggest danger to 
these animals is those created by humans. The 
biggest threats are from man-made changes 
to the river systems caused by irrigation efforts 
like dams, industrial and agricultural chemical 
pollution and from entanglement in fishing gear.

9. Conservation efforts have been made to 
protect the Ganges River Dolphin. They are 
protected under the Indian Wildlife Act and are 
also listed under the Convention of International 
Trade in Endangered Species, which prohibits 
international trade. While this protects them 
from being harvested for their oil and meat, 
it does little to protect them from human en-
croachment and interactions with fishing gear. 

10. The Ganges river dolphin is important 
because it is a reliable indicator of the health  
of the entire river ecosystem. The Government 
of India declared it the National Aquatic  
Animal in 2009.

THINGS YOU MIGHT  
NOT KNOW ABOUT THE  
GANGES RIVER DOLPHIN

1. B; Explanation: The Rivers that originate 
from the Himalayas are very long. These 
rivers are perennial as they derive their 
water from rainfall as well as snowmelt. 
(A) and (R) both are true but (R) does not 
explain the (A) correctly.

2. A; Explanation: The Himalayan mountain 
range is located in Asia, segregating the 
Tibetan Plateau from the Indian subconti-
nent. It broadly includes the Hindu Kush, 
the Karakoram and other small mountain 
ranges that branch out from the Pamir 
Knot. Himalayan rivers are popular all over 
the world for their scenic beauty and desti-
nations. Hence, A is the correct option.

3. D; Explanation: Bhabar is the region 
south of the Lower Himalayas and the Shiv-
alik Hills. The alluvial apron of sediments is 
washed down from the Shivaliks along the 
northern edge of the Indo-Gangetic Plain. 
Hence, D is the correct option.

4. C; Explanation: The Shivalik Hills is a 
mountain range of the outer Himalayas. The 

hills consist of 6000 meters of layered rocks. 
They are known as the sub-Himalayas or 
the foothills and were formed by the erosion 
caused by the rise of the Himalayas. Hence, 
C is the correct option. 

5. C; Explanation: Nanda Devi is a part 
of the Greater Himalayas and is located in 
Chamoli district of Uttarakhand, between 
the Rishiganga valley on the west and the 
Goriganga valley on the east. Hence, C is the 
correct option.

6. B; Explanation: The Shivalik Hills is a 
mountain range of the outer Himalayas. It 
was formed approximately 5-1.7 million 
years ago in Pliocene in the Cenozoic period. 
Hence, B is the correct option.

7. D; Explanation: The ‘Patli Dun’ forms  
part of the Corbett National Park. It is 
one of the only regions of the Shivaliks to 
preserve its flora and fauna. The valleys 
are roofed with thick grasslands and the 
slopes have lush Sal forests. Hence, D is 
the correct option.

8. D; Explanation: The Main Himalayan 
Ranges are Pir Panjal Range; Dhaula Dhar 
Range; Zaskar Range; Ladakh Range; East 
Korakoram Range; Mahabharata range (mid-
dle Himalayas in Nepal). The Aravalli range is 
the oldest mountain range in India, running 
across Rajasthan to Haryana and Himalayan 
mountain range is younger than Aravalli 
Range. Hence, D is the correct option.

9. C; Explanation: Kula Kangri, Chomolhari 
and Manaslu are the loftiest mountain peak 
of the Himalaya. Mount Abu is a popular hill 
station in the Aravalli Range in Sirohi district 
of Rajasthan state in western India, near the 
border with Gujarat.

10. A; Explanation: Shivalik Hills is known 
as “Manak Parbat” in ancient times. The 
word “Shivalik” literally means ‘tresses of 
Lord Shiva’. Other spelling variations used 
include Shiwalik and Siwalik, originating from 
the Hindi and Nepali language. Other names 
include ‘Churia Hills’, ‘Chure Hills’  
and ‘Margalla Hills’.
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Science Exhibition
Bhardwaj’s Nature and Science Club, Bhiwani 
(VP-HR0014) organized a science exhibition 
on 1 December 2020 for class IX students. 
The theme of the exhibition was Environment 
conservation. The students made innovative 
models which may help in conservations of 
our environment.

Drone Making Workshop
Dr Kalam Science Club of Govt. Multipurpose Hr Sec School, Bilaspur 
(VP-CT0069) conducted a school-level drone making workshop on 12 
January 2021. An aeronautical engineer as a subject expert explained 
the making and assembling of the hexacopter drone. The event was 
organised virtually. However, few students were physically present.
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Activity-Pledge to  
wear Mask
Dasgrain Science Club 
(VP-PB0046) conducted an 
awareness programme to 
prevent COVID-19 infection. 
The students took the pledge 
to wear mask and follow all 
the health advisory issued by 
the authorities.

Activity: Why plants need water?
The Aryabhatt Science Club, Delhi (VP-DL0031) 
conducted a science activity on 23 December 2020 
on the plants. The activity was organised for the 
class IV students, where the expert explained dif-
ferent parts of plants. The students were also told 
about the importance of water in a plant’s life.
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National Mathematics Day
On the occasion of National Mathematics Day, Ramanu-
jan Science Club, Kalahandi (VP-OD0227) organised a 
Math model-making workshop. The different concepts 
of mathematics were explained and demonstrated using 
simple models.
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Workshop on working of Simple 
machines
DNA Cygnus Science club (VP-GJ0193) of World 
Cygnus School conducted an online workshop on 
working of simple machine for the students of class 
VII and VIII on 19 December 2020. The workshop 
started with the presentation where the teacher 
shared different examples of simple machines seen 
at home. The students were asked to accomplish 
some easy tasks like closing a door, flipping a switch, 
etc., to make them understand and determine how 
simple machines work. The students were also asked 
to make a simple machine of their own using the 
materials available at their home.


