
Dear VIPNETIANS,

Greetings from Vigyan Prasar,

By the time present issue reaches you, I assume schools would have reopened after the summer break. May I
propose to consider solving and exercising VIPNET newsletter activities as part of your school calendar. Apart from
these, it would be highly appreciated if the clubs perform activities to celebrate the international year of light and share
the same with us. The present issue includes a special column on velocity of light. It explains the fact how the velocity
of light is higher than the velocity of sound and it was discovered through various experiments and is known to
mankind since last 1200 years. You will observe that the progress on finding the velocity of light was sluggish for first
one and half millennium, but the experiments to accurately measure the speed of light increased in the modern era.
Last century made a remarkable progress in this field not only in terms of accuracy but its origin and electromagnetic
nature.

The article on bio-fuels is one of the attractions for this issue. Bio-fuels are known as agro fuels- the fuels which are
mainly derived from the biomass or bio waste. They are designed to replace gasoline, diesel and coal which are called
fossil fuels. We can easily say bio fuel grow on trees; though it will take some time to make its place in the commercial
market. The variety and flavour of science can be appreciated through the constant column of Exploring Science. It
talks about evaporation and conditions responsible for it. As per the feedback, pictorial depiction and exciting activities
at the end of the article are special attractions for our young members. The regular club speak covers the quarterly,
six monthly or annual reports of active clubs.

As you are aware, Vigyan Prasar always tries to fulfil the promise of organising capacity building and skill development
programmes for our stakeholders. One of the training workshops named Astronomical Telescope Making is being
organised at Pushpa Gujral Science City Kapurthala, Punjab. Aryabhatta Research Institute of Observational Sciences
(ARIES), Nainital, Inter University Centre for Astronomy and Astrophysics (IUCAA), Pune are the major collaborators
for it. The workshop is planned in the month of October 2015. The workshop is open for all interested participants. We
do understand that the club members may not be able to bear the cost of registration and further requirements,
however, the stakeholders agreed to take care of monitory matters for extensive training programme. It is an appeal to
find sponsors who can provide financial support to you. The training workshop includes grinding, polishing and tool
making so that the participant can build his or her own telescope. The telescope can help to start the astronomical
observations at your club. You can get more details through our website www.vigyanprasar.gov.in. Looking forward for
an active participation. Dr Arvind C. Ranade

rac@vigyanprasar.gov.in
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BIOFUELS :
"When fuels grow on trees"

Introduction
Bio-fuels, also known as agro
fuels, are the fuels which are
mainly derived from the
biomass or bio waste.
Biomass can be directly
converted into liquid fuel called
bio fuels. They are designed
to replace “fossil fuels”. The fuels like gasoline, diesel
fuel and coal are called fossil fuels. These are obtained
from the plants and animals that died millions of years
ago in contrast to the bio-fuels which are obtained from
the plants that have just been harvested.
A simplified classification of bio fuels is:

• Conventional bio-fuels, also called First
Generation Biofuels.

• Advanced bio-fuels, also called Second
Generation Biofuels.

CONVENTIONAL BIO FUELS
These are the first generation bio-fuels, which include
sugar and starch based ethanol, oil crop based bio fuels
and straight vegetables oil. The most conventional bio fuels
that are largely used as transport fuels are ethanol and
biodiesel; they are used in internal combustion engine
either in their pure form or as an additive.

Ethanol:- Ethanol is commonly called ethyl alcohol or
drinking alcohol which is the principle type of alcohol found
in the beverages. Ethanol is produced by the fermentation
of any biomass high in carbohydrate content. Ethanol is
used in blending with gasoline to increase octane number
and reduce the release of carbon monoxide and other
smog causing emissions responsible for green house
effect and global warming. In India majority of ethanol is
produced via sugarcane- sugar-molasses route.

Biodiesel :- Biodiesel is domestically produced by
combining alcohol with vegetable oil, recycled cooking
grease. Biodiesel production in India is predominantly
focussed on using Jatropha, non-edible tree borne oils
such as pongamia, and karanja.

Jatropha :- Jatropha is a poisonous, semi- evergreen shrub
which has high capability for growth in the arid regions.
The seeds of jatropha have 20-40% oil that can be
processed to produce a high quality biodiesel fuel.

The ex President of India, Dr. Abdul Kalam, is one
of the strong advocators of Jatropha cultivation for
production of bio-diesel. India is taking an initiative to
provide land for the production of jatropha plant in order to
meet 20% of the need of blending of biofuels both for
ethanol and biodiesel. Large plots of waste land have been
selected for Jatropha cultivation and will provide much
needed employment to the rural poor of India.  Planting of

foKku izlkj dh vksj ls 'kqHkdkeuk,a!
xehZ dh NqfV~V;ksa ds ckn tc vkids Ldwy nqckjk [kqysaxs eSa mEEkhn djrk
gw¡ fd ;g vad vki rd igqap tk,xkA eSa vkids Ldwy dSyasMj ds ,d
fgLLks ds rkSj ij foiusV U;wtysVj dh xfrfof/k;ksa dks gy djus vkSj
vH;kl djus dk izLrko j[krk gw¡A blds vykok vxj foiusV Dyc
varjkZ"Vªh; izdk'k o"kZ dks eukus ds fy, xfrfof/k;ka djrs gSa vkSj muds
ckjs esa gesa viuh fjiksVZ Hkstrs gSa rks ;g cgqr ljkguh; dk;Z gksxkA bl
vad esa izdk'k ij ,d fo'ks"k LraHk dks Hkh 'kkfey fd;k x;k gSA ;g ys[k
bl rF; dks fo'ys"k.k djrk gS fd izdk'k dk osx /ofu ds osx ls
vf/kd gksrk gS vkSj bls vusd iz;ksxksa ds ek/;e ls [kkstk x;k gS rFkk
euq"; bl rF; dks fiNys 1200 o"kksZ ls tkurk gSaA fiNyh 'krkCnh esa bl
{ks=k esa ,d mYys[kuh; izxfr gqbZA ;g izxfr u flQZ lVhdrk cfYd izdk'k
dh mRifÙk vkSj fo|qr&pqacdh; LoHkko ls lacaf/kr gSA

tSo bZa/ku ij izLrqr ys[k bl vad dk ,d eq[; vkd"kZ.k gSA tSo
bZa/ku d̀f"k bZa/ku ;k tSo dpjs ls O;qRiUu gksrs gSaA ;g xSlksyhu] Mht+y vkSj
dks;yk( tks dh thok'e baZ/ku gS] ds LFkku ij iz;ksx esa yk;k tk;sxkA ge
lgt dg ldrs gSa fd tSo baZ/ku isM+ksa ls curs gSa( gkykafd O;kolkf;d
cktkj rd igqapus esa dqN le; vo'; yxrk gSA ̂ ^,DlIyksfjax lkbal**
uke fu;e LraHk ds ek/;e ls foKku ds izdkj vkSj laqqqnjrk dh ljkguk
dh tk ldrh gSA blesa ok"ihdj.k vkSj blds fy, ftEesnkj n'kkvksa ij
ppkZ dh xbZ gSA gesa feys lq>koksa ds vuqlkj] ys[kksa ds var esa fn, x,
lfp=k fooj.k vkSj jkspd xfrfof/k;ka gekjs ;qok lnL;ksa dks [kkl rkSj ij
ialn vk jgs gSaA fu;fer LraHk ̂ ^Dyc Lihd** esa lfØ; Dycksa ds frekgh]
Nekgh vkSj okf"kZd fjiksVZ dks LFkku fn;k tkrk gSA

tSlk fd vki tkurs gSa fd foKku izlkj gekjs Hkkxhnkjksa ds fy,
{kerk dkS'ky fuekZ.k dk;ZØeksa dks vk;ksftr djus ds ok;ns dks iwjk djus
ds fy, ges'kk iz;Ru'khy jgrk gSA ,sls gh ̂ ^[kxksyh; nwjchu fuekZ.k** ij
,d izf'k{k.k dk;Z'kkyk dk vk;kstu iq"ik xqtjky lkbal flVh] diwjFkyk]
iatkc esa fd;k tk jgk gSA vk;ZHkV~ izs{k.kkRed foKku vuqla/kku laLFkku
¼,jht½] uSuhrky vkSj [kxksyhdh ,oe~ [kxksyHkksfrdh varj&fo'ofo|ky;
dsUnz ¼vk;qdk½] iq.ks bl dk;Z'kkyk esa eq[; lg;ksxh gSaA ;g dk;Z'kkyk
vDVwcj 2015 esa vk;ksftr fd;k tkuk r; gqvk gSA bl dk;Z'kkyk esa lHkh
bPNqd izfrHkkxh fgLlk ys ldrs gSaA ge le>rs gSa fd Dyc ds lnL;
iathdj.k 'kqYd vkSj vU; t:jrksa dks iwjk djus esa vleFkZ gks ldrs gSaA
gkykafd gekjs lk>hnkj O;kid izf'k{k.k dk;ZØe ds vkfFkZd ekeyksa dks
ysdj lger gSaA vLrq gekjh vihy gS fd vki ,sls izk;kstd <aw<s tks
vkidks vkfFkZd lgk;rk ns ldrs gSaA bl izf'k{k.k dk;Z'kkyk esa xzkbafMax]
ikWfyf'kax vkSj Vwy esfdax tSls ?kVd 'kkfey gSa rkfd izfrHkkxh vius
nwjchu Lo;a cuk ldsaA ;s nwjchu vkids DYc esa [kxksyh; izs{k.kksa dks vkjaHk
dju s  e s a  lgk;rk dj ldr s g S a A vki gekj s  o sclkb ZV
www.vigyanprasar.gov.in.  ds ek/;e ls vf/kd tkudkjh izkIr dj
ldrs gSaA vkids lfØ; lg;ksx dh gesa vis{kk gSA

*********
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Answer - Activity-3
(February & March - 2015)

fotsrk@Winner
1. Mohit Kumar Tripathi  (Madhya Pradesh)
2. Rajneesh Kumar (Bihar)

Complete the activity and send the result at vipnet@vigyan
prasar.gov.in with subject title 'Activity-1' (Month) OR Send the
answer in an envelope entitled VIPNET 'Activity-1' (Month) to
Vigyan Prasar,A-50, Institutional Area, Sector-62, Noida-201
309 (U.P.).

activity-1

1. Identify the region on
map of India suitable
for the cultivation of the
following based on the
climate requirement:
a) Jatropha
b) Palm Oil
c) Sugarcane

2. Which states are the leading producers in
each of the above mentioned crops?

Jatropha is now being seen as a good business
opportunity.

Palm Oil : - Palm oil can also be used for the production
of biodiesel. Palm is a humid crop which requires evenly
distributed rainfall of 150mm/month or 2500-4000mm/
annum. Indonesia is the world’s largest producer and
exporter of palm oil in the world. Currently, 10 million
hectares are under cultivation, producing 30 million barrels
of crude palm oil a year, destined for China, India and
Europe.

ADVANCED BIO FUELS:
They are the second and the third generation bio fuels,
which include cellulosic ethanol, algae based bio fuel,
conversion of sugar into diesel type bio fuel by using
biological and chemical catalyst and production of bio fuel
from conversion of agriculture residue.

RECENT DEVELOPMENTS
Coconut Oil :- Indian scientists from Kochi working at
Institute of Bioscience and Biotechnology Research
Development have used coconut oil for the production of
biodiesel recently. They have already applied for a US
patent and also approached the Union Ministry of
Renewable Energy to take this biofuel to its logical
conclusion by commercialising it.

Microalgae :- In USA, scientists have sequenced the
genome of a microalgae species and provided hints at
the roots of its ability to grow and produce oil at the same
time. Microalgae are tiny photosynthetic organisms found
in both ocean water and freshwater. They grow quickly in
liquid culture and can produce high levels of oils. One
such micro-algae, a species of diatom called Fistulifera
solaris, is emerging as a promising organism for next-
generation biofuel. Fistulifera solaris grows quickly and
produces high levels of oils at the same time, unlike other
oil producing microalgae. Biofuel production using
photosynthetic organisms like microalgae is one of the
most promising approaches to generating sustainable
energy.

CONCLUSION:
Biofuels are vital in reducing our dependence on imported
crude oil in order to enhance the country’s energy security.
The other reasons behind promotion of biofuels in India
include climate change mitigation through reduced
greenhouse gas (GHG) emission, environmentally
sustainable development and generation of new
employment opportunities. Hence, it is necessary to

streamline our efforts and provide the necessary impetus
to Biofuel applications so as to ensure a pure and
sustainable environment available for the future generations
to come.

**********
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VELOCITY OF LIGHT

Whenever there is a thunder storm we see the lightning first
and then a scary sound is heard. We know that light moves
faster than sound and hence we see the light first and then
hear the sound. No doubt the answer is correct! But have you
ever wondered how fast can light travel? Is the speed of light
finite or infinite? Who are the people who made the efforts to
answer this question? Is there anything that can travel faster
than light? Let us look at the events that helped us gather
information related to these questions.

Many philosophers, thinkers, logicians and scientists have
given various ideas about light. In the last issue of our
newsletter,  we understood that light is considered as particle
as well as wave in nature. Looking into the history we find
that light has been a matter of discussion since 4th century
BC. Empedocles (490 BC–430 BC) a Greek pre-Socratic
philosopher and a citizen of Agrigento (Italy) said that light is
something in motion and takes some time to travel. He was
the first to claim that light has a finite speed. On the
contrary, Aristotle (384 BC-322 BC) another Greek
philosopher and all time great scientist argued that  light is
there due to the presence of something and  has no speed.
In later years the word something was replaced by presence
of ether all around.  Afterwards, Euclid (300 BC) and Ptolemy
(90 AD-168 AD) Greek Mathematician and philosopher
respectively supported Empedocles with the emission
theory of vision, wherein it is considered that light is emitted
from our eyes and hence are able to see and light has  finite
speed. On the other hand, same theory  was countered  with
the argument that the speed of light must be infinite because
distant objects such as stars appear immediately on opening
our eyes.

Major discussion on velocity of light appears in the ‘Book of
Optics’ written by Islamic philosopher Alhazen (Ibn
al-Haytham) published in year 1021. Therein, he condemned
the emission theory of vision and said that light reflects from
an object and enters our eyes. Moreover, he not only mentions
that light has finite velocity but he goes ahead to make the
bold claim that its speed varies  from material to material.
Subsequently, in 11th century, Abû Rayhân
al-Bîrûnî established that light has a finite speed and
performed experiments showing speed of light is much faster
than the speed of sound! Therefore, the fact that  the velocity
of sound is much less than the velocity of light was
established almost 1200 years before .For very long period
of about 600 years the scientific discussion and development
was dormant and not much evidences are found related to
study of light. First well documented fact on the velocity of
light appears through efforts  of the Duch scientist, Issac
Beekman in a year 1629. In an experiment, he placed mirrors
at various distances and in multiple directions from the
planned explosion and asked the observers to note the
differences in time of flash that they see in the mirrors. And
as obvious, the experiment was inconclusive as none could

notice the time difference. These experimental efforts kept
the scientific community active. It is noticed that Galileo
Galilee also made passing reference on the velocity of light
in 1668. His experiment involved placing  two lanterns,
instead of mirrors apart by few kilometres and observe if
there was any noticeable lag between the two. But again, the
results were inconclusive!

By this time, Galileo’s heliocentric theory of solar system
started gaining the trust from intellectuals and church. It made
public curious to observe through telescope and understand
the wonders of sky and its distances.  Since the light was the
only matter coming from these celestial objects, quest on
finding the details of light were paramount. Subsequently,
reference to serious experiments to find the velocity of light
is dated back to 1676. The Danish Astronomer, Ole Römer
tried to observe the eclipse on planet Jupiter by its moon IO.
Römer, while studying the Jupiter’s moon IO noticed that the
time between eclipses would vary throughout the year. He
was well aware of motion of Earth i.e. moving towards the
Jupiter or away from Jupiter. Knowing this  fact, Römer began
taking careful notes about the time IO would come into view
and how it correlated to the time it was usually expected. After
a while, Römer noticed that as the Earth orbited the sun and
in turn got further away from Jupiter, the time IO would come
into view would lag behind the expected time. He took note of
it in his observation table. Römer’s logical understanding
was, it will happen because the light reflected from IO will
require travelling time especially when Earth is at farthest
distance from Jupiter. He published his prediction stating
IO’s 9 November 1676 eclipse is going to be 10 minutes
late, well in advance. Majority of Römer’s colleagues and
educationists expressed doubt in his theory. But to
everyone’s  surprise,  the movement of an entire celestial
body behaved according to his prediction.

Regrettably, the exact calculations he used were lost in the
Copenhagen Fire of 1728. But from news stories covering
his discovery and from other scientists around that time who
used Römer’s numbers in their own work concluded that
clever calculations involving the diameter of the Earth’s and
Jupiter’s orbits Römer was able to estimate that light took
around 22 minutes to cross the diameter of Earth’s orbit
around the Sun. He did not specify any number for the speed
of light but later on Christiaan Huygens- an English physicist
(1629-1695) converted this to more ordinary numbers of
about 220,000 kilometres per second.  Even today, his
estimation of the speed of light is considered to be amazingly
accurate, considering it was made 300 years before the
existence of both lasers and internet !  Given the state of
science and technology at that  time, it  was a remarkably
impressive calculation.

Numerical value and accuracy of velocity of light was
improving under the shadow of presence of ether all around.
In the year 1727, English astronomer James Bradley while
studying stellar parallax of star Draconius from constellation
Draco discovered aberration of light. This finding led to
improved qualitative and quantitative value of speed of light.
To comprehend the experiment, let us understand what is
aberration?  Let us consider there is a star vertically above
as shown in the figure 2a. If you try to see the star through the
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Figure 1: Illustration
fromthe 1676 article on
RØmer's measurement of
speed if light. RØmer's
compared the duration of
Io's orbits as Earth moved
towards Jupiter (F toG)
and as Earth moved away
from Jupiter (L to K).

Figure 2(a)
Position of star

when Earth is not
moving

Figure 2(b)
Position of star
when Earth is

moving

Figure 4
Sketch of the

apparatus used by
Michelson and Morley

steady telescope then you would not see the
star! Because, Earth  has moved by the time
you see. If the motion of the Earth with respect
to star is in the direction of the arrow as shown
in figure 2b then telescope must be titled by
an angle è from the vertical. It is analogous to
tilting the umbrella when walking in the rain,
even though  rain drops are falling vertically.
This effect is called aberration. è is called
angle of aberration. It is as easy to understand
that, if Earth would have moved in a  straight
line at constant speed we would not have
known that there was an aberration. But since
it is going around the Sun, Earth is changing its position and
we are able to detect changes in the aberration.

In 1727, the astronomer
Bradley when observing
the star Draconius
observed the aberration
of the star light. It is
similar to understand
from figure 3, where star
and four positions of
Earth are shown. From
this it is clear that the
altitude of the star would
be greatest when the Earth is in position 2 and least in
position 4. But, it was found that it is highest in position 3 and
1. All this is due to speed of Earth in the orbit vis-a-vis
aberration of light. By this theory and calculation aberration
came out to be 20 arcs second and speed of light to about 2,
95,000 kilometres per second.

After  the invention of telescope and  with supporting
technology for accurate observations and data collection
various theories and hypothesis started developing  in  the
light of  evidential proofs and calculations. By mid 19th century,
James Maxwell developed the theory of electromagnetism
through his famous equations and revolutionized
understanding of light. His theory stated that, light is
electromagnetic in nature 0. The credit for most authentic,
reliable and genuine experiment for the velocity of light goes
to experiment performed in last decade of 19th century. The
experiment performed by duo American physicist Albert
Abraham Michelson and Edward W. Morley in 1887 known
as Michelson and Morley experiment is perhaps the first
experiment with consistent negative results to the objective
of the experiment proclaimed as a most successful
experiment for finding of velocity of light. It also extended to
the findings of precise value of velocity of light at that time.
Let us understand the experiment.

The story of how Michelson thought of doing an experiment
is an interesting one. Michelson was born Polish but shifted
to United State at the age of four. He was intelligent throughout
the schooling and college. He joined the US Naval Academy

in Annapolis. While working he came across the
correspondence of Mr Todd,  a Nautical Almanac Officer, with
Mr Maxwell. Wherein, Maxwell wished to measure the velocity
of solar system through the ether by making certain
observations on the eclipses of the moon of Jupiter. It is
important to note that the existence of ether and its validity
was still a prime concern for scientific community. This
incident motivated him to try an experiment to detect motion
through ether by an Earth bound or terrestrial experiment.

When Michelson was on study tour to Germany at Berlin he
started experimenting on motion of light through ether and
its interpretations. After repeated trial he wrote “The
interpretation of these results is that there is no displacement
of the interference bands. The result of the hypothesis of
stationary ether is thus shown to be incorrect.” This
experiment is known in the history as Potsdam experiment –
Potsdam is a suburb of Berlin where  the experiment was
conducted.

After returning from Europe he come across  another
professor from Cleveland (US) named Edward Morley in 1885
working on the optics. Both started experimenting again and
came  to the  conclusion that there is scope of instrumental
error for interference bands. In between, they have come
across a paper written by Hendrik Lorentz commenting on
Michelson’s Potsdam experiment. He mentioned that the
fringe shift must be half of what was calculated by Michelson.
In the response Michelson did not hesitate to write to him “I
have never been fully satisfied with the result of my Potsdam
experiment....”  Hence the duo started improving the
experimental setup for its accuracy. The objective of the
experiment was to test the existence of ether as a medium of
propagation of light and  that it travels with the same velocity
in all directions.

Morley's  new apparatus  was set up  at the University of
Cleveland.  Installed in the basement of the laboratory building
where temperature did not vary much on account of the
massive stone walls, the  apparatus was mounted on a big
slab of granite which rested on the circular wooden plate.
This plate was fitted into a cast iron trough containing mercury.
The iron trough was itself mounted on a brick pier resting on
a special concrete base as shown in figure 4, the set up was
later known as Michelson interferometer.  Precise movement
of mirrors and path of light rays with respect to the moving
frame of earth and ether was under the consideration and
every time result was negative verifying nonexistence of ether.
It improved valuesof velocity of light to an large extent which
later on become a supporting experiment for the special
theory of light established by Albert Einstein in 1905. One
can concretely say that the ether was replaced by the concept
of space time!

It is important to note that, by the time above
experiment was performed the theory of
electromagnetism was established by James
Maxwell wherein light was proved to be an
electromagnetic radiations. Indeed, it has been
said that Albert Einstein was inspired by the same

theory to establish the theory of relativity.

Figure 3. Due to aberration of light, altitude of the star is highet in position 3
and least in position 1, otherwise it would have been highest in position-2
and least in position 4.

**********
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EXPLORING SCIENCE:
Evaporation

Sea salt is harvested from sea water.
It is also called solar salt or bay salt.
This salt is used in cooking. How can
we obtain salt from sea water?

Summers have arrived and the
temperature is soaring high.
During summers we use earthen
pots (MATKA) to get cold water
to drink. How does the water
inside the matka become cool,
however if we place water in a
steel container is remains hot?

What is special about the earthen pot (mitti ka matka)?

On a hot day, we feel better
when we sweat as our
sweat disappears and we
feel cooler. If it is a hot and
humid day, we feel
uncomfortable and the
sweat does not disappear.
How does the sweat disappear? Why does it make us
feel cool? Why sweat does not disappear on a humid
day?

Evaporation is process that explains all the above cases.
Evaporation is a process of conversion of a liquid to its
vapour (gaseous) state. The particles of liquids attract
each other. If a liquid has to change to its vapours, it has
to overcome (break away from) these forces of attraction.
To do so the particles of liquid require energy. All the
particles in the liquid are in motion but they are moving at
different speeds. Therefore some particles have more
energy than other particles. The particles that have
enough energy to overcome force of attraction of the liquid
change into gaseous state.

Consider a drop of water, the
molecules of water on the
surface experience less force
than molecules inside the water
drop. Some of the surface
molecules can easily overcome
force of attraction and change
to vapours. New molecules are
then exposed to the surface and they can change to
vapours, thus when water spills on the floor, all the water
disappears after some time. It has evaporated.

The molecules at the surface change to vapour, therefore
if we increase the surface area evaporation becomes
faster. Water disappears from a plate quickly as
compared to a glass.

Other factors that affect rate of evaporation are wind
speed, humidity, temperature and nature of liquid.

On hot days, when we sweat our sweat evaporates. The
molecules of water take heat from the body and evaporate
making us feel cooler. However, if the humidity is high, it
means air is saturated with water vapours, so its
tendency to take up more water vapours decreases. This
decreases the rate of evaporation. That is why our sweat
is not evaporated during humid days.

You must have observed that clothes dry faster on a
windy day. The wind blows and takes the water vapours
away making the air dry again or less humid again
therefore facilitating evaporation.

During Dandi March, Gandhiji obtained salt from sea
water as the water evaporated leaving behind salt. If you
take saline water and leave it undisturbed in a plate, you
will observe salt in the plate after all water disappears
due to evaporation.
Evaporation also helps water cool down in a matka. The
matka has small pores; these pores allow the gaseous
water molecules to escape. The high energy molecules
escape making water cool.

Background
Evaporation is change of state of a liquid to a gas. If the
force of attraction between the molecules of a liquid is
weaker, the liquid will evaporate faster.

**********

FORCE OF ATTRACTION

PARTICLES OF THE LIQUID

ENERGY PULLING PARTICLES APART

Lower Energy : Remain as liquid

High Energy : Evaporating

Medium Energy : Pulled back into water
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Complete the activity and send the result at vipnet@vigyanprasar.gov.in with subject title Activity-2' (Month)

OR send the answer in an envelop entitled VIPNET 'Activity-2' (Month) to Vigyan Prasar, A-50, Institutional
Area, Sector-62, Noida-201 309 (U.P.).

activity-2
In this project you’ll investigate which liquid has stronger inter molecular force of attraction.
Goal: - Our goal is to arrange the liquids according to increasing order of the strength of their intermolecular forces
of attraction

Materials and Equipment
To do this experiment you will need the following materials and equipment:

 Water       Nail polish remover      Spirit      Kerosene      Vegetable oil Measuring cylinder
(You can choose liquids according to availability, you can add more to the list)

Experimental Procedure
1. Take 5 identical plates.
2. Mark the plates 1,2,3,4 and 5.
3. Place the plates together at the same place.
4. Measure 20 ML of each liquid and place the liquids in different plates.
5. Wait till one of the liquid disappears completely and then measure the volume of liquids left behind.( alternatively

you can use the stop watch to note the time taken for the different liquids to disappear)

Observation Table:  Liquid that disappears first is : ________ Time taken for it to disappear t : ________ sec

Conclusion and Explanation:
________________________________________________________________________________________________________________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________

Design your own experiments to study effect of temperature, humidity and wind speed on evaporation.

Applications of evaporation
How does a desert cooler work?
A desert cooler is a simple device which works on the principle of
evaporation. The  dry and hot air from the surroundings comes in contact
with a wet surface (evaporative pad), the water gets evaporated using
the heat from the hot air thereby converting it to cool moist air.

Using the concept of evaporation, design a low cost cooler using jute rags (bori) or other material, that will help
keep your house cool in summers.

Dogs hold their tongue out during summers
Dogs stick out their tongue especially during summers and after running. Dog’s body does not
have sweat glands like our body. The tongue acts as a heat regulator. When a dog pants, the
dog’s entire body is cooled off through evaporation. (Panting in dogs means the heavy and quick
breathing with their tongues held out.)

Grab a Book
Mangroves

S. No.

1

2

3

4

5

Initial Volume

20 ML

20 ML

20 ML

20 ML

20 ML

Liquid in the plate

Water

Nail Polish Remover

Spirit

Kerosene

Vegetable Oil

Volume after t sec
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Dr. Arvind C Ranade
rac@vigyanprasar.gov.in

izdk'k dk osx

tc Hkh rwQku vkrk gS rc gesa igys fctyh pedrh fn[kkbZ nsrh gS

vkSj xM+xM+kgV dh Mjkouh vkokt ckn esa lqukbZ nsrh gSA ge tkurs gSa

fd çdk’k /ofu ls rst xfr ls pyrk gSA bl ckr esa dksbZ lansg ugha!

ysfdu vkidks irk gS fd izdk’k fdruh rsth ls xfr dj ldrk gS\

D;k çdk’k ifjfer ;k vuar dh xfr izkIr dj ldrk gS\ bu lokyksa

dk tokc nsus ds fy, ç;kl djus okys yksx dkSu Fks\ D;k dksbZ ,slh

oLrq Hkh gS tks çdk’k dh rqyuk esa rsth ls xfr dj ldrh gS\ ge bl

ys[k ds ek/;e ls bu lokyksa ls lacaf/kr xfrfof/k;ksa dh enn ls bl

ckjs esa tkudkjh izkIr djsaxsA

dbZ nk’kZfudksa] fopkjdksa] rdZfoKkfu;ksa vkSj oSKkfudksa us çdk’k ds

ckjs esa fofHkUu fopkj  izLrqr fd,A gekjs U;wt+ySVj ds fiNys vad esa

geus çdk’k d.kksa dh rjax ç—fr dks le>k FkkA bfrgkl esa >kadus ij

gesa irk pyrk gS fd 4 ‘krkCnh bZlk iwoZ ds le; ls çdk’k ij ppkZ

vkjaHk gks xbZ FkhA ;wukuh nk’kZfud lqdjkr ls iwoZ ,xzhtsaVks ¼bVyh½ ds

,d ukxfjd ,EisMkslsYl ¼490 bZ-iw-&430 bZ-iw-½ us crk;k Fkk fd çdk’k

xfr ds leku gS tks xfr djus esa dqN le; ysrk gSA lcls igys

mUgksaus gh crk;k fd çdk’k dh xfr lhfer gksrh gSA blds foijhr ,d

;wukuh nk’kZfud vkSj egku oSKkfud vjLrw ¼384 bZ-iw-&322 bZ-iw-½ us

crk;k fd çdk’k dh mifLFkfr fdlh oLrq ds dkj.k gS vkSj izdk’k esa

dksbZ xfr ugha gSA ckn ds o”kksaZ esa fdlh oLrq ds LFkku ij bZFkj dk

mi;ksx fd;k x;k ftls loZ= O;kIr crk;k x;kA ckn esa] egku xf.krK

;wfDyM ¼300 bZlk iwoZ½ vkSj izfl) nk’kZfud VkWyseh ¼90 bZLoh&168

bZLoh½ us ,EisMkslsYl ds fl)kar dks ekurs gq, n``’;rk ds fy, fodh.kZ

fl)kar dks mRrjnk;h ekuk ftlds vuqlkj çdk’k gekjh vka[kksa ls

fodhf.kZr gksrk gS ftlls ge oLrqvksa dks ns[k ikrs gSa vkSj blls irk

pyrk gS fd izdk’k dh xfr fuf’pr gksrh gSA nwljh vksj nwj dh

oLrqvksa tSls rkjksa vkfn dk gekjh vk¡[ksa [kksyus ij rqjar fn[kkbZ nsus

ds vk/kkj ij bl fl)kar ds foijhr ;g le>k tkus yxk fd çdk’k dh

xfr vuar gksuk pkfg,A

çdk’k ds osx ;k xfr ij xgu ppkZ dk vkjaHk o”kZ 1021 esa izfl)

bLykeh nk’kZfud vyglu ¼bCu vy gSne½ }kjk fyf[kr izdkf’kdh dh

iqLrd ds çdkf’kr gksus ls gqvkA mUgksaus –f”V ds fofd.kZu fl)kar dk

[kaMu djrs gqvk crk;k fd çdk’k fdlh oLrq ls ijkofrZr gksdj gekjh

vka[kksa esa ços’k djrk gSA blds vykok mUgksaus çdk’k ds osx dks

lhfer crkus ds lkFk gh ;g Hkh crk;k fd izdk’k dh xfr fofHkUu

ek/;eks esa fHkUu&fHkUu gksrh gSA blds ckn] 11 oha lnh esa] vcw jsgku

vy c:uh us fl) fd;k fd izdk’k dh xfr fuf’pr gksrh gS vkSj

mUgksaus iz;ksx }kjk ;g Hkh fl) fd;k fd izdk’k dh xfr /ofu dh xfr

ls vf/kd gksrh gSA bl izdkj yxHkx 1200 lky igys ;g rF; LFkkfir

gks x;k Fkk fd izdk’k dk osx /ofu ds osx ls vf/kd gksrk gSA

blds ckn yxHkx 600 lky rd çdk’k ds v/;;u ls lacaf/kr oSKkfud

ppkZ,a vkSj fopkj&eaFku cgqr gh de gq,A çdk’k ds osx ij igyk

çysf[kr rF; ,d Mp oSKkfud vkbtd csdeu ds iz;klksa ls o”kZ

1629 esa lkeus vk;kA ,d iz;ksx esa mUgksaus lery esa fofHkUu nwfj;ksa

ij niZ.kksa dks LFkkfir djrs gq, i;Zos{kdksa dks niZ.k esa ns[ks tkus okyh

ped ds le; esa varj dks uksV djus dks dgkA Li”V :i ls ;g ç;ksx

vfu.kkZ;d jgk Fkk D;ksafd fdlh us Hkh le; ds varj ij /;ku ugha fn;kA

bu ç;ksxkRed ç;klksa ls oSKkfud leqnk; lfØ; gqvkA ;g /;ku nsus

;ksX; ckr gS fd lu~ 1968 esa xSyhfy;ks xSyhyh us Hkh izdk’k ds osx ls

lanfHkZr fopkj izLrqr fd, FksA muds iz;ksx esa dqN fdyksehVj dh nwjh

ij niZ.k dh ctk; nks ykyVsu j[ks x;s vkSj nksuksa ds chp /;ku nsus

;ksX; varjky dk voyksdu fd;k x;k FkkA ysfdu fQj ls ifj.kke

vfu.kkZ;d jgsA

bl le; rd] xSfyfy;ks ds lkSj eaMy laca/kh lw;Zdsaæhr fl)kar us

cqf)thfo;ksa vkSj ppZ ls fo’okl çkIr djuk vkjaHk dj fn;k FkkA turk

nwjchu ds ek/;e ls vkdk’k vkSj mldh nwjh ds jgL;ksa dks le>us ds

fy, mRlqd gksus yxh FkhA çdk’k bu vkdk’kh; fiaMksa ls gh vk jgk Fkk

ftlls çdk’k ds ckjs esa vkSj vf/kd C;kSjk [kkstus ij v/;;u djuk

‘kkfey FkkA ckn esa] xaHkhj ç;ksxksa ds lanHkZ esa çdk’k ds osx dks 1676 esa

[kkstk x;kA MsuekdZ ds [kxksyfon vksys jksej us c`gLifr ij mlds

pkan ds xzg.k ds fujh{k.k djus dh dksf’k’k dhA jksej us c`gLifr ds

paæek dk v/;;u djrs gq, voyksdu fd;k fd xzg.kksa ds chp dk le;

o”kZ Hkj esa vyx&vyx gksrk gSA jksej /kjrh dh xfr ls vPNh rjg

okfdQ Fks mUgksaus crk;k fd /kjrh c`gLifr ls nwj ;k fQj c`gLifr dh

vksj c<+ jgh gSA bl rF; dks tkuus ds ckn] jksej us vkbZvks dh fn[kkbZ

nsus vkSj mlds laHkkfor fn[kus okys le; ds lg&lac) ij lko/kkuh ls

/;ku fn;kA dqN le; ds ckn jksej us ik;k fd i`Foh lw;Z dh ifjØek

dj jgh gS vkSj ;g cnys esa c`gLifr ls nwj tk jgh gS vkSj vkbZvks ds

fn[kkbZ nsus dk laHkkfor le; dqN ihNs jg tkrk gSA mUgksaus bls viuh

voyksdu lkj.kh esa ntZ+ fd;kA jksej dh rkfdZd le> ds vuqlkj ,slk

vkbZvks ls izdk’k ds ijkofrZr gksus ds fy, vko’;d ;k=k le; ¼fo’ks”kdj

tc i`Foh c`gLifr ls nwjLFk gksrh gS½ ds dkj.k gksrk gSA mUgksaus viuh

/kkj.kk dks izdkf’kr dj vfxze :i ls crk;k fd 9 uoacj 1676 dk

vkbZvks dk xzg.k 10 feuV nsj ls gksxkA jksej ds lg;ksfx;ksa vkSj

f’k{kkfonksa esa ls vf/kdka’k us muds bl fl)kar esa lansg O;ä fd;kA

ysfdu ckn esa gj fdlh dks vk’p;Z gqvk D;ksafd vkdk’kh; fiaMksa dh xfr

mudh Hkfo”;ok.kh ds vuqlkj ?kfVr gqbZA

ysfdu vQlksl muds }kjk dh x;h lVhd x.kuk ds fjdkMZ 1728 esa

dksisugsxu esa yxh vkx ds dkj.k u”V gks x;hA ysfdu mudh bl [kkst

ds ckjs esa lekpkj i=ksa esa Nis ys[kksa vkSj ml le; ds vU; oSKkfudksa

ls ftUgksaus jksej dh la[;kvksa dk mi;ksx vius dk;ks± esa djrs gq,

prqjkbZ ls i‘Foh vkSj c`gLifr ds O;kl dh x.kuk dj crk;k Fkk ls irk

pykA jksej ds vuqlkj çdk’k lw;Z ds pkjksa vksj i`Foh dh d{kk ds O;kl

dks ikj djus ds fy, 22 feuV dk le; ysrk gSA mUgksaus çdk’k dh xfr

ds fy, fdlh Hkh la[;k dks fufnZ”V ugha fd;k Fkk ysfdu ckn esa ,d

fczfV’k HkkSfrd foKkuh ¼1629&1695½ fØfLV;ku g;qxsUl us bls ,d

la[;k esa cny izdk’k dh xfr dks çfr lsdaM 2]20]000 fdyksehVj dk

vuqeku yxk;kA vkt Hkh] vk’p;Ztud :i ls çdk’k dh xfr dh mudh

x.kuk laca/kh vuqeku dks lVhd ds utnhd ekuk tkrk gS tks fd vkt

ls 300 lky igys] yst+jksa vkSj baVjusV nksuksa ds vfLrRo ls igys izLrqr

fd;k x;k FkkA ml le; foKku vkSj çkS|ksfxdh ds Lrj dks ns[krs gq,

;g ,d mYys[kuh; çHkko’kkyh x.kuk FkhA

pkjksa vksj bZFkj dh mifLFkfr dh Nk;k ds varxZr çdk’k ds osx vkSj

la[;kRed ewY; dh lVhdrk esa lq/kkj fd;k x;k FkkA o”kZ 1727 esa]

fczfV’k [kxksy foKkuh tsEl czkMyh tc u{k= Mªsdks ds rkjs Mªkdksful ls

rkjdh; yacu dk v/;;u dj jgs Fks rc mUgksaus çdk’k ds foiFku dh

[kkst dhA bl [kkst us çdk’k dh xfr ds xq.kkRed vkSj ek=kRed ewY;

dk usr`Ro fd;kA bl ç;ksx dks le>us ds fy, gesa foiFku dks le>uk
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gksxkA fp= 2 esa fn[kk, vuqlkj eku ysa fd ,d rkjk

Åij gSA ;fn vki fLFkj nwjchu ds ek/;e ls rkjs dks

ns[kus ds fy, ç;kl djrs gSa rks vki rkjs dks ugha

ns[k ik,axs! D;ksafd i‘Foh vkids ns[kus ds le; rd

?kwe pqdh gksxhA fp= 2 ch esa fn[kk, vuqlkj nwjchu

dks è dks.k ls yacor >qdkuk gksxkA ;g ,slk gh gksxk

tc ckfj’k dh cwansa [kM+h fxj jgh gksrh gSa rc vki

ckfj’k ls cpus ds fy, pyrs gq, Nkrk >qdkrs gSaA è
dks foiFku dks.k dgk tkrk gSA vklkuh ls le>us ds

fy,] ;fn i`Foh ,d fLFkj xfr ls ,d lh/kh js[kk esa

LFkkukarfjr gksrh gS rc ge foiFku dks Kkr ugha dj

ik,axsA ysfdu ;g lw;Z ds pkjksa vksj tk jgh gS vkSj

i`Foh viuh fLFkfr cny jgh gS rc ge foiFku esa ifjorZu dk irk yxkus

esa l{ke gksaxsA

tc 1727 esa] [kxksy

foKkuh czkMyh Mªkdksful

rkjs dk voyksdu dj

jgs Fks] rc mUgksaus rkjs

ds izdk’k esa fo{ksi.k

ns[kkA bls ge fp= 3

ls le> ldrs gSa] tgka

rkjs vkSj i`Foh dh pkj

voLFkk,a fn[kk;h xbZ gSaA

blls ;g Li”V gks tkrk

gS fd rkjs dh ÅapkbZ

i`Foh dh fLFkfr 2 esa lcls vf/kd vkSj i`Foh dh fLFkfr 4 esa lcls de

gksrh gSA ysfdu ;g ns[kk x;k fd ;g ÅapkbZ 1 vkSj 3 fLFkfr esa lcls

vf/kd gksrh gSA ;g lc d{kk esa izdk’k dh xfr vkSj çdk’k ds foiFku ds

dkj.k gqvk FkkA bl fl)kar vkSj foiFku dh x.kuk ls irk pyk fd

foiFku 20 vkdZ izfr lsdaM vkSj izdk’k dh xfr 2]95]000 fdyksehVj

izfr lsdaM gSA

nwjchu ds vkSj lVhd fVIif.k;ksa vkSj vkadM+ksa ds laxzg ds fy, fofHkUu

çkS|ksfxfd;ksa ds vkfo”dkj ds ckn lk{;ksa vkSj x.kuk ds vkyksd esa

vusd fl)karksa vkSj ifjdYiukvksa dk fodkl fd;k x;kA 19oha ‘krkCnh

ds e/; rd] tsEl eSDlosy us vius çfl) lehdj.kksa ds ek/;e ls

fo|qrpqEcdh; fl)kar fodflr dj çdk’k dh le> esa Økafr yk nhA

muds fl)kar ds vuqlkj çdk’k dh ç—fr fo|qrpqEcdh; gksrh gSA 19oha

lnh ds vafre n’kd esa çdk’k ds osx ds fy, lcls çkekf.kd] fo’oluh;

vkSj okLrfod ç;ksxksa dk çn’kZu fd;k x;kA vesfjdh HkkSfrd oSKkfud

vYcVZ vczkghe ekbdsylu vkSj ,MoMZ MCY;w e‚ysZ nksuksa }kjk 1887 esa

ekbdsylu vkSj e‚ysZ ds ç;ksx ds :i esa izdk’k ds osx ds [kkstus ds

fy, ,d lcls lQy ç;ksx fd;k x;kA laHkor% iz;ksx ds mís’; ds fy,

yxkrkj udkjkRed ifj.kkeksa ds lkFk ;g igyk iz;ksx fd;k x;kA ml

le; bls çdk’k ds osx dh lVhd eku dh vksj c<+rs gq, ns[kk x;kA

vkb, ge bl ç;ksx dks le>saA

ekbdsylu }kjk bl ç;ksx dks ysdj ,d fnypLi dgkuh gSA ekbdsylu

iksysaM esa iSnk gqvk Fks ysfdu pkj lky dh mez esa la;qä jkT; vesfjdk

esa cl x, FksA og Ldwy vkSj d‚yst esa cqf)eku FksA og vUukiksfyl esa

vesfjdh ukSlsuk vdkneh esa ‘kkfey gq,A dke djrs gq, eSDlosy ,d

leqæh frfFki= vf/kdkjh feLVj VksM ds lkFk laidZ esa vk,A eSDlosy

c`gLifr ds paæek ds xzg.kksa ds vk/kkj ij bZFkj ds ek/;e ls lkSj eaMy

ds osx dks ekius dk iz;kl dj jgs FksA bl ckr ij /;ku fn;k tkuk

egRoiw.kZ gksxk fd bZFkj vkSj bldh oS/krk dk vfLrRo rc rd oSKkfud

leqnk; ds fy, ,d çeq[k fo”k; FkkA bl ?kVuk us mUgsa bZFkj ds ek/;e

ls i`Foh ds ckgj ;k HkwLFky esa xfr dk irk yxkus ds fy, ,d ç;ksx

djus dks çsfjr fd;kA

tc ekbdsylu v/;;u nkSjs ij teZuh esa cfyZu ‘kgj esa Fks rc mUgksaus

bZFkj vkSj mlds O;k[;kvksa ds ek/;e ls çdk’k dh xfr ij ç;ksx vkjaHk

dj fn;kA vius iz;ksxksa dks nksgjkus ij mUgksaus fy[kk ̂ ^bu ifj.kkeksa dh

O;k[;k ds vuqlkj gLr{ksi ds cSaM dk dksbZ O;o/kku ugha gSA bl izdkj

fLFkj bZFkj dh ifjdYiuk ds ifj.kke dks xyr gksuk fn[kk;k x;kA^^ bl

iz;ksx dks i‚V~lMSe ç;ksx dgk x;kA i‚V~lMSe cfyZu dk ,d miuxj gS

tgka ;g iz;ksx laiUu fd;k x;k FkkA

;wjksi ls ykSVus ds ckn mUgksaus 1885 esa DyhoySaM ¼vesfjdk½ ds ,MoMZ

e‚ysZ uked ,d çksQslj ds lkFk çdkf’kdh ij dke fd;kA nksuksa us fQj

ls ç;ksx ‘kq: dj fn;k vkSj bl fu”d”kZ ij igqaps fd O;o/kku cSaM ds

fy, =qfV dh xqatkb’k gksrh gSA mUgksaus dgk fd ekbdsylu }kjk x.kuk

dh xbZ fÝat ikjh vk/kh gksuh pkfg,A ekbdsylu us tokc fy[kus esa

ladksp ugha fd;k mUgksaus fy[kk fd ^^esjs i‚V~lMSe ç;ksx ds ifj.kke

dks ysdj eSa iwjh rjg ls larq”V ugha gawA^^ blfy, bl tksM+h us viuh

lVhdrk ds fy, ç;ksxkRed lsVvi esa lq/kkj ‘kq: dj fn;kA ç;ksx dk

mís’; bZFkj dks izdk’k ds izlkj ds fy, ,d ek/;e ds :i esa ijh{k.k

djuk vkSj lc fn’kkvksa esa ,d gh osx ds lkFk ;k=k djus ls lacaf/kr

FkhA

e‚ysZ us DyhoySaM fo’ofo|ky; esa u;s midj.k LFkkfir fd, FksA

ç;ksx’kkyk bekjr ds rg[kkus esa LFkkfir dh xbZ Fkh tgka fo’kky iRFkjksa

dh nhokj ds dkj.k rkieku esa cM+s iSekus ij varj ugha vkrk FkkA

midj.kksa dks ydM+h dh o`Rrh; ifjf/k ij tM+s xzsukbV ds ,d cM+s iRFkj

ij j[kk x;k FkkA ;g IysV ikjk;qä dPps yksgs ls cukbZ xbZ FkhA fp= 4

esa fn[kk;s x, vuqlkj ,d fo’ks”k Bksl vk/kkj ij cukbZ xbZ Fkh tks

ekbdsylu baVjQsjksehVj ds :i esa tkuk tkrk FkkA niZ.k vkSj çdk’k

fdj.kksa dh xfr ds lkis{k fopkjk/khu i`Foh vkSj bZFkj ds pyrs Ýse vkSj

gj ckj ds urhtksa ds dkj.k bZFkj ds vfLrRo dh iqf”V djuk udkjkRed

FkkA blls izdk’k osx ds eku dks mUur djus esa lgk;rk feyh tks fd

ckn esa 1905 ls vYcVZ vkbaLVkbu }kjk LFkkfir çdk’k ds fo’ks”k fl)kar

ds fy, ,d lgk;d ç;ksx ds :i esa fl) gqvkA blls Bksl vk/kkj ij

;g dgk tk ldrk fd bZFkj ds fopkj dks Lisl&le; ds fl)kar us

cny fn;kA

;gka /;ku fn;k tkuk egRoiw.kZ gS fd ;g çdk’k ds

,d fo|qr pqEcdh; fofdj.k gksus laca/kh fl)kar

dks tsEl eSDlosy }kjk ç;ksx ds ek/;e ls fl)

dj fn;k fd izdk’k fo|qrpqEcdh; fofdj.kksa dks

mRlftZr djrk gSA okLro esa ml le; rd ;gh

fl)kar vYcVZ vkbaLVkbu ds lkis{krk ds fl)kar

dh LFkkiuk ds fy, ;gh çsjd fl)kar ds :i esa

mifLFkr FkkA

¼fganh vuqokn &uouhr dqekj xqIrk½

fp= 1- fp= 1- fp= 1- fp= 1- fp= 1- 1676 ds ys[k ls jksej

ds çdk’k dh xfr lac a/kh

ekiu dk fp=A  jksej us i`Foh

ds c‘gLifr ¼,Q ls th½ dh

vksj xfr djus ,oa c‘gLifr

¼,y ls ds½ ls nwj tkus ds

nkSjku vkbZvks dh d{kk dh

xfr dk rqyukRed v/;;u

fd;kA

fp= 2 ¼d½fp= 2 ¼d½fp= 2 ¼d½fp= 2 ¼d½fp= 2 ¼d½

i`Foh ds xfr ugha djus

ds nkSjku rkjs dh fLFkfr

fp= 2 ¼[k½fp= 2 ¼[k½fp= 2 ¼[k½fp= 2 ¼[k½fp= 2 ¼[k½

i`Foh ds xfr djus ds

 nkSjku rkjs dh fLFkfr

fp= 3

çdk’k ds foiFku ds dkj.k rkjs dh vkdk’k esa lcls vf/kd ÅapkbZ dh fLFkfr 3 ,oa lcls de ÅapkbZ ij fLFkfr

1] vU;Fkk ;g fLFkfr lcls vf/kd ÅapkbZ ij 2 vkSj lcls de ÅapkbZ ij 4 gksxhA

fp= 4

ekbdsylu vkSj ekWysZ }kjk muds

izfl) iz;ksx esa mi;ksx fd,

x, midj.k dk js[kkfp=
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ANNUAL REPORT
Raman Science Club (V2431001), Budaguda conducted
several activities during 2014.
Students participated in
variours programs like Mass
Plantation, Rally on safe
drinking water & sanitation,
Awareness Campaign on
Malaria, Cleanliness drive under Swacha Bharat Abhiyan
etc.

ANNUAL REPORT
In the year 2014-15, Kim
Educational Society Rational
Science Club (V1122004), Surat
Conducted district level Science
Exhibition; Plantation program;
Rally to fight  addiction- Alcohol,
Smoking tobacco; Dance,

Drama & Fancy Dress Competition on different
occassions.

ANNUAL REPORT
Dr. S. Radhakrishnan Science Forum (VP-MN0001),
Tuibuong had done many programs during 2014-15.
During this period students of the club participated in
many Drawing & Painting Competitions, National Science
Olympiad, District Level Science Seminar & Quiz
Competition. Club also organized Painting Competition,
Mathematics & General knowledge competition, Essay
& stamp design competition for their students on regular
basis.

WORLD EVIRONMENT DAY
VIPNET Club of Jubaraj Nagar Col. Girls HS School
(V30002018), Tripura Organized a two day program on
World Environment day in June 2014. In the program they
have arranged a seminar cum interaction with students
on the topic 'Raise your voice, not the sea level' & Global
Warming effects. Club also organized Science Model
Exhibition, Environment Fair, Educational Tours etc. for
their students time to time.

ANNUAL REPORT
In the year 2014-15, J.C. Bose Science
Club, Karnataka, incorporated many
programs like a Yogasana &
Pranayama Demonstration Pogramme;
discussion on World's Conservation
Day on topics like Convervation of Energy,Bio-energy;

Students - Scientists Talk; Celebration of Naional Science
day etc.

QUARTERLY  REPORT
During January to March 2015, VIPNET Club of Kalyan
Regional Community Science Centre (V1106605),
Bhavnagar conducted many
activities on different topics
like 17 programme on Joy
of Science, Superstition
Awareness Programme,
Chart Exhibitions, Energy
Conservation workshop and
may more. Club also
celebrated World Wetland Day, World Water Day and
World Forestry Day during this period.

ANNUAL REPORT
VIPNET  Club of Vivekodayam Vidyamandir (V1604002),
Annamanada conducted many programs during 2014.

Club organised a session for
their students on the topic
"Adolescent; Celebrated
World Environmet Day by
Planting trees, Lessons on
Organic Farming & how to
make kitchen garden etc.

Club also arranged educational tours for thier students to
medicinal farms, science centre etc.

v/kZokf"kZd fjiksVZ

fo'oukFk foKku Dyc ¼V3105001½] mÙkj izns'k }kjk xr~
vxLr 2014 ls tuojh 2015 ds nkSjku dbZ xfrfof/k;ksa dk

vk;kstu fd;k x;kA blesa eq[; :Ik ls foKku tkx:drk

dk;ZØe dk vk;kstu fd;k x;k ftlds varxZr cPPkksa dks

lkQ&lQkbZ rFkk va/kfo'okl lEca/kh fo"k;ksa ls voxr djk;k

x;kA
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v/kZokf"kZd fjiksVZ

tqykbZ 2014 ls uoEcj 2014 ds nkSjku jktdh; mPp ek- fo-]

flokuk ds foKku Dyc ¼V2705006½] }kjk fofHkUu izdkj dh

xfrfof/k;ksa dk vk;kstu fd;k x;kA bl vof/k esa Dyc }kjk

o`{kkjksi.k dk;ZØe]

ijek.kq fnol ij

laxks"Bh] Msaxw fizosa'ku

Ms ij tkx:drk

dk; ZØe] fo'o

lk{kjrk fnol ij

iz'uksÙkjh izfr;ksfxrk

bR;kfn vusd dk;ZØeksa dk le;&le; ij vk;kstu fd;k

x;kA

v/kZokf"kZd fjiksVZ

pUnz'ks[kj vktkn xzke fodkl izLQqVu lkslk;Vh  ¼V8132005½]
e/; izns'k }kjk xr Qjojh 2014 ls uoEcj 2014 ds chp [ksy

izfr;ksfxrk] foKku 'kkyk]

tkx:drk dk; ZØe

bR;kfn dbZ dk;Z'kkykvksa

dk vk;kstu fd;k x;k

ftlesa gj vk;q oxZ ds

cPPkksa us Hkkx fy;kA

xfrfof/k fjiksVZ

dYiuk pkoyk lkbZal Dyc ¼V0532001½] fcgkj }kjk o"kZ
2014 ds nkSjku dbZ xfrfof/k;ksa dk vk;kstu fd;k x;kA blesa

eq[; :Ik ls dYiuk pkoyk t;afr ij iq=h fnol dk vk;kstu]

ìFoh fnol ij laxks"Bh] vfXu'keu lsok lIrkg ij tu tkx:drk

gsrw ifjp;kZ] iksLVj iznZ'kuh] fo'o i;kZoj.k fnol ij laxks"Bh

bR;kfn dbZ dk;ZØe 'kkfey jgsaA

=Sekfld fjiksVZ

Qjojh 2015 ls ebZ 2015 ds nkSjku ̂n uspj lkbZal ,.M bdks

Dyc ¼VP-UP0040½] gkiqM+ }kjk 6 dk;ZØeksa dk vk;kstu

fd;k x;kA blesa foKku fnol] ty fnol vkSj ekSle fnol

ij tkx:drk dk;ZØe] pUnzxzg.k ds lEca/k esa tkudkjh]

Ik;kZoj.k tkx:drk ekpZ] fp=dyk izfr;ksfxrk] iksLVj izn'kZuh

dk;ZØe 'kkfey jgsaA

jk"Vªh; foKku fnol

js; vkQ lkbZal Dyc ¼V3137010½] mÙkj izns'k }kjk foKku

fnol ds volj ij foKku xfrfof/k;ks ,oa foKku izn'kZuh dk

vk;kstu fd;k x;kA blds vfrfjDr bl volj ij Dyc

}kjk fucU/k izfr;ksfxrk vkSj iksLVj esfdax izfr;ksfxrk dk Hkh

vk;kstu fd;k x;k rFkk fot;h cPPkksa dks iqjLd`r fd;k

x;kA

okf"kZd fjiksVZ

HkkLdj ,LVªks ,lksfl,'ku ¼V3413003½] yksgjnxk us xr~ o"kZ

2014 eas vusd izdkj ds dk;ZØeksZ dk la;kstu fd;kA blesa

eq[; :Ik ls jk"Vªh; foKku fnol is laxks"Bh] ,LVªksuksfedy

Doht+] 'kjn laikr fnol] foKku izn'kZuh] vkdk'k n'kZu bR;kfn

dbZ dk;ZØe 'kkfey jgsaA

foKku fnol

foKku fnol ds volj ij lh-oh- je.k foKku Dyc

¼VP-BR0013½] lkj.k

}kjk foKku tkx:drk

lIrkg dk vk;kstu

fd;k x;kA bl nkSjku

Dyc }kjk o`{kkjksi.k

dk;ZØe] fofHkUu fo"k;ksa

ij laxks"Bh] v/kafo'okl

ds izfr tkx:drk jSyh

vkSj LokLF; tkx:drk dk;ZØe dk vk;kstu fd;k x;kA
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