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Preface

n this Age of Knowledge, a person who is indifferent to science and

lacks a scientific temper will get left far behind in the race. Not only

this, his casual attitude towards this vital might someday endanger
his own life and those of othets, for all around us are objects that reflect
the bounty of scienee, but whieh can be very dangerous if mishandled.
Imagine what would happen if the benefits of sclence are taken away
from your day-to-day life. Youw would te transporied iR timme 46 dhe Datk
Ages, a time when human beings wallowed in superstition, igneranee,
disease and misery. You wouldn't like te lead sueh a miserable life, weuld
yeu?
Science is a very useful and fascinating subject, but its most amazing
aspect is that despite its being very close to us’iin our day-to-day lives,
many of us choose to keep ourselves ignorant about even its most basie
ptinciples. Given its crucial importance in understanding our technical
world and our funetion within It, a cleser study of sclence - and
acquaintanee with lts basle prlneiples and priorities - Is unaveidable.
Thus, what Is required ofyou is that should get propetly acquaimied with
it,and make sineere efforts to understand if.

On my part, I will do my best to write books for you that are interesting,
attractive and instructive, so that whatever you absorb will stay with you
throughout your life, and become a foundation for further growih.

This book teaches you how to do small experiments all by yourself, so that
you can easily understand the basic principles involved. I have taken care
to select only those experiments where the required apparatus or
materials are easily available, having recelved many letters of this polnt in
respect of the previous edition. Witk it was imnpossiblie for me to eply to
all of them individually, 1 have respended in the desited mannes by
ineerperating the suggestions. I again invite your views and suggestiens
for impreving the beek further in the next edition.

By being a good citizen of the country, may you progress successfully on
the path of life and achieve distinction of worldwide renown for the
country in the field of science. My sincere good wishes are always with

you!

J

Ivar Utial
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Is a visibly empty vessel really empty?

ake an empty glass bottle and

I remove its cap. Hold it upside down -
and immetse it into a vessel filled

with water. Now wateh the activity earefully. -
Water enters the bottle and rises up only
upto a certaia point. Now immerse the
bottle deeper in the water. But, what is this? -
The level of water inside the bettle remains

unehanged, while the level of water outside

the bottle rises up gradually. Cam you
understand the reason? It is quite apparent
from this experiment that there is definitely
something inside the bottle which is
preventing the watet from entering it. What
else ean this iavisible thing be exeept the air
itself?

Now do one thing. Tilt the bottle a little to
one side. Oh! Whatt's this? The bubbles
coming out of the mouth of the bottle are

- rushing noisily to the surface and meeting

their end by bursting out there. These

bubbles are of air only.

The air trapped inside the bottle gets an
opportunity to escape when the bottle is
tilted to one side, causing the water to fill
the vacuum thus created by the exit of air.
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Does air occupy space?

Keep a funnel on the mouth of a bottle and fill half of it with water.
Now, while filling the remaining half of the bottle, raise the funnel, a
little higher. Does the speed with which the water fills the bottle remain
unchanged in both the cases?

hen you keep the funnel on the
mouth of the bottle and pour in -
water through the funnel, the

speed with which the water enters the bottle
is very slow. But the moment the funnel is
raised a little higher, the water starts
rushing In at a great speed. Do you know
why this happens se? 1t is quite obvious.
Wien watet starts filling the bettle threugh I
the funnpel, it exerts pressufte oR the aif
trapped inside the bettle, and as sueh, the
air dees net get an easy escape. Though the
funnel is placed en the bettle in sueh a way
that it eevers the meuth of the bettle almest
fully, yet, sinee the eevering is net airtight,
the air inside manages te get a little opening

fe eseape. Henee, the speed with which the

air inside the bettle gaes sut remains equal
tg the speed with whieh the water fills the
bettle. Thus, when the funnel is raised &
littie higher, the air inside the bottie gets 3 -
free outlet to eseape. 1t is thraugh this outlet
that water wades its way through the aif in —
the bettle By pushing it out with great } )

speed, guite dnobtrusively.




SCICNCE EHXPERIMERTS

Let us see, how much is the stamina of your lungs?

is experiment will not only
determine the power of your lungs,
but its regular practice will prove to

be a good exercise to tone up your entire
respiratory system.

Take a big shallow bowl and fill it with
water to about 5 to 7 em in height. Then
take an open-mouthed big bottle or ajair, fill
it fully with watee and tighten Its cover
quite firmly. Now, hold the bettle upside
down, immetse it in the water in the bowl

and remove its cover. Mark the level of
water inside the bottle and tilt the bottle to
one side. You will need a hollow rubber tube
whose ofie end should be inserted inside the
inverted bottle, leaving the othet end
hanging freely outside the bowl.

Now, be ready yourself to measure the
power of your lungs. Inhale as deeply as you
can and then blow the ale forcefully inside
the free end of the tube by your mouth.
Observe simultaneously the volume of
water you can displace and flll in the alr
Instead. Mark this level of water alse. The
difference between the two marks shall
determine the capaeity of your lungs. But be
eareful that while blewing the air inside the
tube, you de net either break your breath eF
inhale.

If by its regular practice for a few
days you find the difference
between the two marks
increasing, deem it that

you are getting the due

|

benefit, from this
exercise.




SCIENCE EXPFER MENTS

Importance of atmospheric air pressure

The atmospheric air pressure is extremely beneficial for us, for its
absence would have made it impossible for us to drink anything

through the straw.

Take some water or any other drink
of your choice in a glass tumbler.
Put two straws into it. Now hold
one of the free upper ends of the straw by
your mouth and suck in air from it. This
suctlon will mean that you are drawing out

patt of the alr held inside the straw.

The air outside the straw starts asserting the
moment part of the air from inside the straw
reaches your mouth. It starts putting
pressure on the drink to fill in the vacuum
created by the air sucked in by you from
inside the straw pipe. This process of
sucking in the air and filling in the vacuum
thus ereated by the drink contlnues till the
drink remains iR the tumbler.

The second straw lying in the tumbler
remains unfilled by the drink as the
conditions of varying air pressure do not
apply on it.




o SEIEAEE ERPERIMERTS

Meking a barometer

The device used for measuring the atmospheric pressure is called a
barometer. Wiy don't you make one yourself and see how it works
and measures the atmospheric pressure?

ake a wide-mouthed bottle and
stretch the neck of a balleon
clamping it on its mouth. Bind it

also with the help of a rubber band ia sueh
a way that the balleen is fully stretehed on
the mouth of the bettle. New, take a
drinking straw and attaeh ene end of it 6A
the eentre of the stretehed balleen with
'Quiek-fix' (an adhesive agent). Then,
continue te held the straw in the same
pesitien till the 'Quiek-fix' gets dry. After
aceomplishing this, yeu have te de enly ene
mere job — t6 set 2 White strip of cardboard
by the side of the bettle in sueh a way that
it remains standing upright, just behind the

free end of the straw.

I._@B.—' Graduate this

with the marks indicating 'high and low'
degree signs.

Now, your barometer is ready. As you know,
when the atmospheric pressure is high, it
will exert a similar pressure in all the
directions. Se mueh so, that the pressure on
all the sides of the bottle will be equal,
causing slight deflation in the balleen
towards the inside of the bettle. This in turA
will put pressure 6n the attached end of the
straw and its other end will rise higher te
indicate the inerease in the pressure.

On the contrary, if the atmospheric pressure
decreases, the balloon will not be deflated.
But if the pressure becomes so low as to be
even less than the ai¢ pressure inside the
bottle, it will inflate the ballooa and the free

end of the straw, quite obviously,
will indieate the deerease in the

cardboard strip

atmospheric pressure.
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What is the effect of heat on air?

o conduct this experiment, you will
need a flask type bottle with cork
or rubber stopper and a slender

tube. Drill a hole in the cork and insert the
tube through the hole. Then fix the cork
along with the tube tightly on the meuth of
the bettle. Laec or grease can be used to
make the joints air-tight. Keep one thing in
your mind that the thinner the glass of the
bettle, the bettet will be the sueeess of the
experiment.

Now, turn the bottle upside down and
hold it in such a way that the other

end of the tube remains immetsed in

the water kept in some vessel. Now,

ask one of your friends or a member of
your family to rub his hands and hold the
bottle. You will see some bubbles rushing
from the mouth of the tube to the surface of
the water and bursting eut there.

Now, do one thing more!

It is so because the heat of the hands or the
warmth piece of the cloth permeates
through the air inside the bottle to cause it
to expand. That part of the expanded air
which cannot be contalned la the bettle
cormes out threugh the tube and can be seen
in the form of bubbles.

Take a piece of cloth
spread out in the sun and

fold it to wrap it around

the bottle. See, what
happens? What de yeu

say? Seme mere bubbles
eome from the meuth of the
tube and appeat en the watef
surface. Den't they?
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Air expands when heated

- The answer is very simple, isn't it? It always
- seems so when you have comprehended the

or this experiment, you will
flask—a special type of

vessel—which

phenomenon fully. It must be

you can easily procure
from any shop deallag in
laboratory equipments.
You are already seeing its
shape in the adjeining
illustration. In  the
previeus  experiment
alse, you will de well if

yeu use a flask instead of
an Qfdiﬂafyr bettie.
Fix a balloon on the mouth

of the flask and then heat
the flask, slowly. Now tell
fite, what will happen? If you
have carefully followed the
eaflier experiments, you ean
easily tell without any

quite clear from the earlier
experiments that air expands
when heated. The same Is the
feason here as well.

Whhen the flask is heated, the
aif inside it expands
and as It needs
more room In this
eondition, it goes
out of the
flask and
inflates the
balleen.

hesitation that the balleen will —_—

inflate as it fills with air, But
from whete the air whieh
fills the balleen eeme?
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What happens when air is heated?

Wihat happens when the air inside a flask, one-fourth filled with water
and having a fixed rubber cork pierced through by a long glass tube whose
lower end is lying sunken in the watet, is heated?

Take a flask made of thin glass and
fill one-fourth of it with water. Fix
a rubber or cork-stopper tightly on
its mouth with a glass tube passing through
the stopper. Make sure that the lower part
of the tube remains immetsed in the water.
All the joints of the flask must remaln air-
tight or else you wen't succeed in your
experiment.

Now, rub both of your hands together and

place them on that part of the flask which is

above the water-level. Next, place a piece of .

cloth heated in the sun on the flask. What - ,
do you see? The water rises up in the tube

both the times on its own. :

Can you understand why it so happens? In

fact, as you have guessed correctly, the heat

of your hands and the piece of cloth cause

expanignn of the air in the bottle. This in —
turn exerts pressure on the water and

the pressure thus caused forces

sorme water to rlse up In the tube.
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Does the air contract, as it cools, in the same way,
as it expands when heated?

ake a little water in a flask and heat
it. After sometime, when the water
starts boiling, remove the flask

away from the flame and fix a balloon on the
mouth of the flask. Wiitthiin a few moments,

to the flask, gradually.

Why does it happen so? Have you
understood?

When the flask is heated, the air in the
flask also becomes hot along with the
water. So the air gets expandeltd and
some part of its goes out of the
flask. Similatly, whea the water

starts beiling, some part of it

gets converted iate steam

whieh pushes seme mere aiF

out of the flask.

Now, when a balloon is fixed on
the mouth of the flask, it stops the
passage of the air and the steam
totally.

So, when you stop heating

the flask, the steam present

in it will become cool and

will again get comverted

into watet. The air inside the flask

too will contraet, causing the pushed out
air to return te fill the vacuum. But now, the

balloon is there to check it. Thus, only one
option is left with the outside air—to come
back to the flask and to push the balloon
also along with it inside the flask. This is

- what preelsely happens.
you will observe the balloon getting drawn
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Hizs air any weight?

e air has weight—to prove this
fact by an experiment may seem to
you the most difficult task so fak.

Quite possibly it might prove te be the
easiest one alse, s0 easy that you may net
even enguire abeut it! Beeause, it is sueh a
type of an experiment, if enee its basie
eoneept enters your brain, you will find it
very easy. Otherwise, you may waste yeur
whele day ruminating ever it.

First take two balloons, a string and a
bamboo stick, about one metre long. Tie
the string exactly at the middle point of

the stick and hang the stiek high up
somewhefe so that it remaias in a
horizontal position, when banging
freely. Take two balloons, inflate them
almest equally and tie them with
strings of equal length.

After you have done this, tie the
strings ot one of the balloons to one
end of the stick and make a loose
knot in the string of the other
balloon, so that, by adjusting the knot
on the stick, you can bring the stick
baek to the herizontal pesition.

The horizontal position of the stick

shows that both the balloons have
equal weight. Now take a pin and prick
one of the balloons. The balloon will burst

with a bang and the air in it will escape,
causing the stick to tilt to one side. Thus,
this proves that air has weiggths. As the air
goes out of the balloon, that end of the stick
having the inflated balloon tilts, as its
weight is new net eeuntered by the bufst
balloon. Nothing has ehanged exeept that
the air of ene of the balleons has gene eut
and se it is net eontributing te keeping the
stiek balanced in a herizental pesitien.
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Hiow does wind blow?

Everyone knows that the wind blows. But how? What is the reason of

its motion?

0 do this experiment, first of all,
I make a wind-wheel. Take a sheet of
paper of the size, 30 ecm x 30 cm
and draw two lines joining the corners
diagonally. Taking that point as centre
where these two lines intersect, draw a circle
of 10 em radius. Then take a pair of scissors
and eut the pertion of the 4 lines lying
outside the eirele. Now bring the tip of each
of the eorners to the eentre of the eircle and
stick them there. Pivet the wheel on a pin
stuek into a piece of woed. Your wind-wheel
is new ready te retate.

Hold this wind-wheel some 50 cm above a
burning furnace or amgihribz, or a
heater or any other source of
heat and see what happens. The
wind-wheel starts rotating on its
own, doesn’t it? But why does it
stop when removed from the
source of heat? Do you knew the
feasen?

When the ai¢ expands on
heating, its molecules get
dispersed by the heat and it
becomes light. Wheieas the
portion of the air that does

fiet come in contact with

the heat, remains heavy and slides itself
down by pushing the warm and light air,
highet up. In this way, a cyclic motion is
created which imparts speed to the air and
also to the rotation of the wind-wheel.
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Why ice floats on water?

Cold water is heavy but ice, which is another form of cold water,
floats on water despite being a solid—how does it happen?

s water gets colder, its wolume
decreases and it becomes Keavier
ut this proeess continues only

upto a certain temperatute, which is 4°C.
This is the temperatute at which the density
of water is maximuem and the volume is
minimum.

Wihen water takes the form of ice, its
volume increases, i.e., it covers more space
in this form. The mass, however, remains
unchanged when watet is converted into ice.
Neither anything added nor taken away
from it. So the mass remains unchanged
while the volume Increases, which Is quite
apparent. It means that when water ehanges
inte lee, its density deereases. ARything,
whese density is less than the density ef
water, fleats en water and since the density
of iee like that of weed, eerk, ete. is less
than the density ef water, it tee fleats en
water.

There are various advantages as well as
disadvantages of this phenomenon. In a
very cold countey, the river watees get
frozen due to extremely low temperature.
But, as a matter of faet, it Is enly the upper
surface of the river that gets frozen and

becomes solid. The water beneath it remains
in the liquid form and thus, the flora and
fauna are saved from total annihilation. But
on the other hand, those who travel by sea
can alone tell you the grave dangers
invelved due to the large floating icebergs—
the large chunks of ice—Iin the sea. These
leebergs, whose larger parts are immersed in
water, when eofe underneath the ship, aet
as sharp knives eutting and damaging the
hull of the ship easily.




* SEIEAEE EXPERIBEATS oo

What is evaporation?

o understand this, do a minor and
the most ordinary type of
experiment. Take three identical

saucers and keep them at a plaee, qulite close
to one anothee. New pour one spoonful of
water in one saueer, two spoonfuls in the
second and three spoeonfuls in the third one,
and continue observing them at frequent
intervals.

After sometime, you will observe that the
saucer having one spoonful of water gets
emptied first of all, followed by the
second saucer with two spoonfuls of
water and lastly, the third saucer
having three spoonfuls of water.

The process which makes
the water slowly turna into
VAPOUE, on its

own, at the
atmosphetic

(F® ®nn))
temperatuie

is called

DAPPEAID o 7.

However, this takes place only from the
surface of the liquid. This fact can also be
verified by an experiment.

For it, you require a saucet, a tumbler and an
open-mouthed, narrow and long bottle.
Pour two spoonfuls of water in each vessel
and keep them together at a place. They all
have equal quantity of watee but do they get
emptied together? Ne? Then keep on
observing as to which ene gets emptied
first.

First of all, the saucer will become
empty, followed by the tumbler and
lastly, the bottle, which proves that the
more the area of the surface of the
liquid, the more will be the
evaperatien.
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Reason to feel cold after bathing
Can you tell why we feel colder when air touches our body soon after

taking a bath?

ake a small piece of cotton. Dip it
in water and rub it gently over your
palm. It will beeome wet. Fiest of

all, you will feel its wetness only, but after a
few seconds, you will experience a cool
sensation on that part of your hand. De you
know the reasen? You already knew that
when evapoeration takes place, the liguid
derives heat from everything that esmes in
its eentaet. Se it must be

guite elear that the heat is

being abserbed frem that

part of your hand where the

gvaperation is taking plaee.

The resulting less of

femperature at that partieular

part will cause the feeling of

£801ngss:

Now take some spirit instead

of water in the cotton and dab

it gently on your hand. You will

feel the difference. You will feel

a muech cooler sensation on that
part of your hand where yeu have
applied spirit than before. The
evaperation of spirit takes plaee
faueh guieker tham that ef water
and, therefore, it needs heat mere

quickly. This is why, the intensity of the
feeling of cold is more profound than
before.

Now, you must have understood why we feel
colder after taking a bath. On a wet body,
the evaporation takes place as usual, but
owing to its contact with alk, it takes place at
a faster pace, resulting in more loss of heat
from the body, with the result that the
teperatuie of the bedy surface eomes
dewn in this process of evaperation and we
feel eolder. Se have you fellewed the eause
behind it?
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What is the effect of strong wind and heat on

evaporation?

o see the effect of the strong wind

I on evaporation, conduct a small
experiment. Moisten both sides of

your slate with a wet cloth. New continue to
blew alr from your meuth on one side of i,
of, as an alterative, keep this side in frent of

a moving fan.

Which side do you think would get dry
first? The side exposed to the continuous

draught of air or the other one? Your answer
will be correct if you say that the side
exposed to the fan will dry first.

Strong wind or draught of air blows off the
small particles of water of molecules—as
they are called—and paves the way for the
other molecules to rise higher up.

To find out the effect of heat on
evaporation, take two towels of similar
dimensions. Wet these two towels

liberally with water so that both
the towels absorb almest the same
amount of water. Haag one of
them in the sun and the other in
the shade. For this experiment,
ehoease a day when there is ne fast
meving wind. New see, whieh

towel dries first.

Surely, the towel lying in the sun
will be the first to get dried. The
molecules of water are taken away
much sooner by the hot wiad in
comparison to that by the coel air
because the melecules of het air
meve faster than these of ool aiF.
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What is comdiensation?

Wihen you pour some cold (chilled) drink into a tumblet, you will find
some droplets shining on the outer side of the turblet, howevet, carefully
you pour it. Do you know why it so happens?

ake a tumbler and fill half of it with -
watet. Now ptit some ice-cubes into

it and wait for sometime. The ice
will melt and start cooling the watet as well
as the tumbler.

After a while, you will find that the outer
wall of the tumbles—so far quite clean—Hhas
now some shining droplets of water on

t. Where have these dreplets eome
from on the outer wall of the tumbler?
Also, you will notice that the warmer

the surroundings, the more guickly the
dreplets will shine en the euter side of

the tumbler and in greater AUMber.

You have already understood the
process of evaporation by earlier
experiments. On all open water
surfaces, this process goes on; the
process in which water changes to
vapour form and gets absorbed in the
atmosphere. But whenever it comes
inte contact with a coel surface, it
eomes baek inte the liquid ferm

like the dreplets yeu saw 6R

the tumbler. This subsequent process is
known as condensation.

With the increase in temperatute, the
process of evaporation also speeds up.
Similatlly, the process of condensation is also
faster if it takes place on a cooler surface.




SCIEACE GRAGRIMENES

Nhttural process for evaporation and comdensation

During rains, a lot of water falls from the sky. Sometimes, the rain
continues for hours. Where does so much water come from?

or this experiment, it would be better -
if you could procure one aluminium

kettle for boiling the water.
Otherwise, any vessel can serve the purpose.
Cover it with a lid in such a way that there
remalns a little gap between the lid and the
vessel for the exit of the steam. Now beil the
water till the steam starts eoming eut. Take
some pieces of iee of ehilled water iR a pan
with a Randle.

Now see from where the rain water comes
in the sky. Hold the pan at some
distance from the nozzle of the kettle
blowing out the steam and see what
happens. The hot steam strikes the outer
chilled wall of the pan and gets eonverted
again inte water dreps, 1.e., the preeess
of eondensation takes place. When
fmany sueh dreps eombine together

and beeome too heavy te withstand
their ewn weight, they start falling e

the greund. TRis preeisely is the
proeess by which the rain falls.

The heat emanating from the sun
converts the water of the rivers, lakes

and the seas into vapour and thus,
water in the form of vapour gets absorbed

in the atmosphere. As the alr ascends, it
becommes colder and the vapours present in it

take the shape of tiny drops of water owing
to the colder climate above. A large
collection of such water drops forms the
cloud. When the watee drops in the cloud
become too heavy to withstand their own
weight, they start falling to the earth and
thus, we get the delight of rains.

e -
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What is coalescing?

SEIENCE BRAERIMERTS

In extremely cold regions, the water in rivers, ponds, etc. gets frozen and
changes into ice. On this ice, how is it possible for the people to slide with the
help of a special type of footwear known as ice-skates? Can you explain the

reason behind it?

ake a 50cm long piece of metallic
wire (it can be a fuse wire or any
other wire of lesser gauge but quite

sturdy). Tie one pencil each on both the
ends. These will work as handles for you
and will help you, in keeping the wire tawt.

Now take a small wooden plank and place
on it a big piece of ice. Place the wire on the
ice-piece in such a way that one pencil
remains hanging on each side of the plank.
Now hold the pencils in each of your hands
and pull them slowly downwards. See, what
happens.

The wire starts cutting the ice and begins to
go down, and after a while, goes across the
whole piece of ice to reach its bottom. But
surprisingly, the ice does not get divided
into two separate parts. Though the
pressure of the wire goes on melting and
cutting the ice, yet the moment the wire
penetrates the iee pieee, the twe parts of ice
immediately eoalesee and freeze.

Wihat actually happens is that the pressure
produces heat and melts the ice. The

moment the pressure is removed, the heat
dissipates and, hence, the coalescing of the
separated ice blocks and their refreezing
becomes possible.

In the game of ice-skating, the weight of the
entire body of the skater gets concentrated on
the iron strips fixed below the ice skates; which
exerts pressure on the ice and

produees heat. This heat melts the

lee, and the water thus got from

the melted lce starts acting

a6 a lubricant to help the

skates slide.
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Water acts like a thin film

Some very small insects can be seen moving with great ease on the surface
of water. How are they able to move on the surface of a liquid?

with water. Wien the water in it creating a fiilm-like effect on the water surface
becomes still, place a needle on which small insects ean be observed

horizontally on the water level, very carefully saufnitering with ease.

and watch the happening. If the needle :

has been placed with due caution, you

will be surprised to see that it keeps on

floating on the water surface, If it '

sinks, de net get disheartened. Try

again. New you ean de ene mere ,

thing. This time take a piece of

tissue paper, fleat it en the water

surface and then place the needle

en it. The paper will sink |

automatieally the mement it gets -

theroughly seaked But the needle

will eantinue te float.

Do you know the reason why the

needle floats? In fact, the surface

of water acts as a thin filin which is

known as the suvifisee Rasidon. The
molectles in water attract each other

and the moleeules on the surface get
attracted closer in eomparison to the ones
below the surface. 1n this way, the strong
forces of attraction ameng the melecules
present en the surface of the water prevent
the sinking of the needle. 1t is the same streng

Place a big bowl on a table and fill it - attraction which forms a sort of platform by

11
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What is water level?

Put a plastic or glass tube in a glass full of water. The level of water in the
glass tube rises higher than the level of water in the glass. Why?

0 study its cause
thoroughly,  take
three or four glasses

of plastic tubes of different

Normally, you can reckon
— this adhesion te be a force
which raises the level of
water on the sides of a tube.

glass of watet. You will be

Actuallly, this action of

diameters and put them in a \ H

surprised to see that in all
the tubes, the level of water
has fisen to different heights \
but the water in the glass is
still guite steady and still.
The water level in the tube
of the least diameter is the
highest whereas it is lewest

in the tube of the maximum diameter. Why -

dees it happen?

Take a test tube or a long, narrow
and cylindrical bottle and fill half
of it with water. Now observe
the level carefully. It is
highest at the sides and
gets gradually concave in the
middle! This curved level of
water is called menidisss and the
reason of its sueh formatien is
the foree of attraction exerted
by the walls of the tube of the
bettle en seme portion of
water due te aa8bssion.

higher Is called the cappillary
adioen. This capillary effect
is strengest en the tube with
the least diameter beeause
in this eenditien, a large
pertien ef the water
remains in direet eontast
with the sides of the tube.
Owing te the adhesive feree, it remains in
the fold of the attraction werking en it:

/ raising the water level

Now see what happens if you apply grease
inside the tube before filling it with water.
This time the level of water instead of
curving downwards would seem to be
curving upwards. Wihy? It is so because the
molecules of water do not get attracted as
much by grease as by the plastic or glass. In
this case, the mutual attraction of water
meleeules is more than the attraction caused
by the grease, which is knewn as cspassion
and et aadhssion,




SCIERCE EXPERMENDS

What is (total) reflection?

Why does water placed directly below a source of light start shining when
a few drops of milk have fallen into it?

glass jar and fill it with water. Place = brightmess inside the jar as it shines outside
a torch of light above it in such a = on it.
way that light falls straight into the water
and not on the walls of the bottle. If you
look from above, you will, ne doubt, see
somme shine ln the water but the outer wall
of the bottle will loek darker than before.

Take a wide-mouthed bottle or a transparent wall of the jar creates a

Now add two or three spoonfuls of milk
in the water and mix it well with the help
of a spoon. Thiow light into it again and
see the difference. You will find that this

time, the shine inside the bettle has l“
increased only a little but en the euter — —
walls, it is so much brighter that the

bettle glows like a milky bulb.

What actually happens is that when the
torch is lighted, the angle of
incidence of light is so acute that in
confiorimity with the Jawy of Antal
refltetion,, the entlee light remains
confined inside the jar. But when
some milk is mixed with water, the
situation undergoes a total change.
Light threwn frem the tereh gets
reflected when it strikes the meleeules of
the milk fleating i the wakwr The
reflected light, eoming eut threugh the
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Translucence or opagueness?

There is a state of translucence between transparence and opaqueness.
Is there any such state between solubility and inselubility?

ake a piece of thick paper and fold it
I in the shape of a cone and then cut
off its pointed end, a little. Now
paste this cone on the front side of a torch
or light with the help of an adhesive tape.
Then take the bottles of colourless glass
filled with watet. Put some sugat in one
bettle and a few spoenfuls of milk in the
other. When the sugar is disselved, throw
light frem the toreh on both the bottles, one
by ene. Wiat do you see? Light just passes
through the bettle in which sugar was added
and yeu may perhaps, net see it because it
eentains the selutien. But in,
other bettle, light ereates a
shine beeause milk forms
a eolleidal solution
With water.

Wihen a substance is

mixed in some liquid

(generally water), the
entlre substance of
part of it gets
disselved in the
liguid and disappeats

—his  property is
known as the sellihtifjzy of
~

22

the liquidd. But if the substance does not get
dissolved in the liquid, this property is
called the imsohibiitfizy of the fquidd. In this
case, the substance, after sometime, settles
down at the bottom of the liquid. Apart
from these two states, there is yet another
state called the colliidal:/ sugpppsioiv. in which
the substance neither gets dissolved in the
liguid noer dees it settle down at the bottom,
but its meleeules remain In a state of
suspension. These melecules are big enough
to reflect the rays of light and make them
visible. New, you must have understeed the
reasen why water mixed with milk shifes
when light is passed threugh it.
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Speed and the ‘cage of death'?

In circus, there is a game known as the cage of death’. In this game, a
motorcyclist drives a motorcycle speedily on the inner walls of a spherical
cage of iron. But he does not fall off the motorcycle even when he is upside
down. Why?

ake a small bucket and fill one-
I third of it with watet. Tie a rope, = centrifugal.  force

half a metre long, to the handle of that the motorcyclist

the bucket. Now perch yourself atop a fixed remains glued to his

stool or a raised platform in an open space seat while driving

and rotate the bucket speedily in a full circle his motorcycle

with the help of the rope. Whiille doing se, inside the cage.

the meuth of the bueket sheuld always be

facing your hand gripping the rope and its

bottom sheuld be towards the outer side of

the eirele of mevement. Whiille making the

full eirele, there will arise a pesition of the

bueket when its bettem is wvertically

upwards. But, surprisingly, even in this

pesitien, the water from the bueket will net

fall dewn. The feree which prevents the

water iR the bueket frem falling dewn is

salled Hp wgRleas TR, The chisf

property of this eentrifugal feree is 8

maintain the maximum distance between

the objeet meving speedily in 2 eireular path

and the centre of the cirele of rotatien. The

more the speed of the rotatien, the mere

shall Be the centrifugal force:



SCIEACE EAPERIMEATS

What is inertia?
Wihy does a person sitting in a fast moving vehicle bend forward with a jerk
when the vehicle suddenly stops?

tretch the palm of your hand fully and
Sflace on it five to six books, one above

he other. Keep your hand a little
forward and start walking fast. After a
while, stop yourself abruptly. Do you know
what will happen? Do this experiment not
only once or twice, but many times, and you
will see that you achieve the same result —_—
every time. The pile of books will tumble
down and fall forward. It is similar to the
bending forward with a jerk of a person
sitting in a vehicle, when the vehicle stops
suddenly. Here, the faw of inertiaa will apply.
According to this law, a moving object shall
continue to move in the same direction
unless some external force stops it.

— e
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Practical inertia

Wiy does a person sitting in a stationary vehicle get pulled back when the

vehicle starts moving suddenly?

n order to understand this pheno-
] menon, perform an experiment. Cover
the mouth of a glass tumbler with a
piece of cardboard and place a coin on it.
Now push the cardboatd with your finger so
that the cardboard is thrown off the
tumblet. Do you knew as to what will
happen? Along with the cardboatd, the coin
would alse fall off the glass. You sheuld net
wofry and enee again place the cardbeard
atop the glass aleng with the eein. New fliek
the ecardboard foreefully with yeur
forefinger propelled with the Relp of yeur
thumb and ebserve the eonseguenee.

This time it will be quite different from
what happened earliet. As soon as you strike
the cardboard, it will be thrown off but the

coin will drop in the glass tumblet. What
actually happens is this: The cardboard is
thrown off with such a force that the coin
fails to accompany the cardboard and the
cause of the failure of the coin to move
togethei with the cardboard is the law of
inertizia. Whem a thing Is stationamy, it
teains in that stage till an external foree
fakes it meve. This is what is kowa as the
law ef inertia.
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Caonstructing a water dam at home

You might be knowing that the dams constructed on the rivers have their
lower portion much broader than the upper portion. Can you tell why?

Take a cylindrical container made of
tin. You can use an empty ceontainer
of talcum powder for this purpose.
Divide the cylinder from top to bottom in

four equal parts and make three holes in it
with the help of a hammer and a nail.

Now keep the tin, either in a tray or at any
such place where there is no danger of
anything gettiag spoiled by the spurt of
water from the three holes. Then fill the tin
fully with watee.

What do you see when you fill the tin with
water? Thtee jets of water start spuiting
from the holes, don't they? But you will
observe that all the three streams are quite
different from eaeh other. The jet of water
spurting from the lewest hele falls the
farthest from the tin and the ene eeming
eut of the top hele falls the nearest to the
tin, Let me tell you the reasen. Corme, let us
first eonsider the top hele.

Only that portion of water will spurt out
of this hole which is above the level of
this hole. Siace the water in the lower
portion of the tia has not yet come out of
this hole, it won't exert any pressure on
the water spurtlng out of this hole.

In the same way, when you consider the
lowest hole you will observe that the entire
water which is above the level of this hole
exerts pressure on the jet spurting out of
this hole. And that will definitely be far
more than the pressure exerted on the water
spurting from the top hole.

Thus, you have seen that in a vessel full of
watet, the pressure on the lower part is
always more in comparison to the presstire
felt on the higher part.

It is for this reason that the lower portions of the
dams are made broader because the pressure
decreases as you go upwards.
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Detecting starch and fat in food

Besides other ingredients, our food contains starch and fat. Can their presence
be detected by means of simple experiments?

ut a little starch on a glass sheet and
Psprinkle some baking soda (sodium
bicarbonate), a little away from it on
the same glass sheet. Now put one drop of
tincture of iodine on each of these
substances with the help of a dropper.

Notice the change in thele colour.

Sodium bicarbonate will take the colour of
iedine; while the colour of starch will turn
purple to indicate the presence of starch.

Now put one drop of tincture of iodine each
on the pieces of potato, apple and bread.
You will find that barring the apple, the
iodine on bread and potato has become
purple, indicating the presence of starch in
them.

This was regarding starch. Now, we will
consider the detection of the presence of
fat. Take a sheet of clean paper and

draw two circles on it at some

distance from each othet. Put a

few drops of lemon juice in one

circle and gher or butter in the

other.

After an interval of 10 to 15
minutes, you will find that the
portion where lemon juice was put has

started to become dry without leaving any
mark of it on the reverse side of the paper.
But the marks made by the ghbee or butter
will be clearly visible, not only on the spot
where it was put but even on the reverse side
of the papet, and the marks have spread also
ln the meantime. The conclusion of this
experiment is: The substances containing fat
eannet enly be seen on the reverse side of-
the paper, but their marks spread tee, during
the proeess. This test is ealled spolr testr for
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Law of gravity

The renowned Italian scientist, Galileo had proved by dropping some pebbles
from the leaning tower of Pisa that despite the difference in weight, all the
pebbles reached the earth at the same time. But you don't believe it, do you?

f you don't believe in the

conclusions derived by Galileo,

let it be so. But you can yourself
conduct some such experiments. And
for this, you need not climb a tower.
You can observe it all by yourself by I
deing a simple experiment at your
heme itself whether the ebjects of
different weights dropped from the
safe height reaeh the greund at the
same time 6F net.

To do this experiment, you will

need a long wooden plank—a

metre long will do—and few coins of
different weights. That’s all.

Now make a row of coins along the length
of the plank and hold the plank horizontally
with both your hands, above your head. Te
increase the distance between the plank

and the groeund, you can stand oA a

stoel or table. New tilt the plank

towards the ground se that all

the  eeins  slide  dewn
simultaneously. Before deing se,

ask your friend well in advance to

watch carefully whether all the
coins touch the ground at the
same time or not.

If you have tilted the plank in
such a way that all the coins slide
’ down at the same tifme, then they
will definitely fall on the ground
( simultaneously owing te the
' effect of the gravitational pull ef
] the earth which attraets
everything towards it with the
same speed. If the same
experiment is eondueted with a
eoin and a feather, the result will At esnferm
to this prineiple. The esin will Feach the ground
earlier than the feather. Why? The reasen
behind it is the resistance ereated by the aiF in
the way ef the feather. But if the eein is placed
6n the feather, beth will reach the graund at the
same time, as 1A this ease, the air daes net
direetly abstruct the smesth fall of the

feather. W
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Is it possible that you hold a test tube in your hand in
which water is being boiled?

ake a test tube and fill 3/4th of it
with watef, (but be sure that the
test tube is heat proef). Now hold

the test tube in an lneclined position (as
shown in the diagram), so that the flame of
the candle starts heating the upper level of
the water. After sometime, the water will
start beiling and it will be visible rising up
1n the ferm of steam.

How exciting will it look that you are
holding a test tube without difficulty in
your hand, in which the water is being
boiled! But don't imagine that you can
continue holding the test tube in the
same manner by its upper portion too,
when the tube is belag heated from the
bottom side. There Is a vast difference
between the twe situations. De yeu
knew what?

We cannot hold the test tube from any
place when it is heated from the bottom
side because water becomes lighter on
heating, and henece, it rises up to make
room for the cold water. This process
continues till the entire water starts
beiling. Owing te their eentact with
het water, the walls of the test tube alse
get heated. Hence In this eonditien, it is
net pessible to held the test tube.

The situation is quite different when the
water is heated from the upper portion of
the tube. The question of water going dowa
on heating does not arise as the water from
this portion Is lighter. It rathet goes on
getting converted into steam at the upper
portion of the tube itself, and the watek at
the lower part remains unaffected by the
heat. It is enly then that you ean remaln
helding the tube.
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What is the effect of heat on the volume of water?

or this experiment, you need a flask,
Fﬁ cork and a glass tube. Make a hole

in the cork and insert the tube
through the cork. To make this joint
airtight, you can apply grease or seal it with
lae. New fix the cork holding the tube
tightly at the mouth of the flask. Put one of
two drops of ink or any celoured liguid in
the water. That will help you observe any
fluetuations in the water level. Put a mark
6n the tube at the level ef watet i it.

Start heating the flask on a slow flame and
keep an eye on the level of the water in the

tube. Wihat happens? Do you observe any
change in the water level? Yes, you are right!
Wiith the heating of the watex, the level of the
water in the test tube starts rising up.

The experiment shows that on heating, the
volume of the water increases. The
molecules of watet, on heating, get
dispersed and start moving more

l rapldly. Thus, the water needs
space to move. Ok, In eordinary

[aRgiags; We sy fhat Watsr
EEGATE° BR Reating:

|
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Does the weight of water undergo any change when
heated?

ith the help of an experiment, it manner. This clearly shows that the cold
can be easily known that cold water in the upper bottle being heavy and in
water is heavier in comparison an effort to come down, starts pushing the

to hot watet, or in other words, water hot water in the bottle below, towards the
becomes lighter when heated. uppet side.

Take two identical beottles.
Fill one bottle fully with hot
water and the other with cold
watet. Mix a few drops of ink
or any other coloured liquid
to the hot water to make it
coloured too.

Now keep a piece of thick
paper on the mouth of the
bottle with cold watet, and
keeping this paper pressed
properly with the fingers,
turn it ever and place it en
the other bottle. When the
feuths of the twe bettles are
fully aligned, pull eut the
plece of paper pressed in
between them.

The water in the lower bottle
is hot and coloured too, while
in the upper one, it is cold. You will
see that after sometime, the coloured
water in the lower bottle starts rising
towards the upper bottle in a peculiar
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In winter, we are protected from cold when we wear
woollen clothes. Why is it s0?

ake two identical jaks or bettles.
Boil water in a vessel and fill the
two bottles or jars with this hot

water. Close them tightly with theie covers.
It will be better if you can manage to
arrange a thermometer to measure the
temperature, because only then you will be
able to get the exact results instead of doing
the guesswerk. But de net wetry If you fail
te get a thermometer. You ean eonduct this
experiment even witheut ene.

Now cover one of these bottles with a woollen
cloth and allew them to cool
simuiltaneously.

After about half an hour,
measure the temperature of
the bottle with a
thermometer, if

you have one,
otherwise, feel it
by teuehing the

isa't it?. Do you know the reason? The bottle
not covered by the woollen cloth comes in
direct contact with the air and in this way, its
heat gets dissipated in the atmosphere. But the
second bottle covered with the woollen cloth
does not come in contact with the open ait.
Owing to the wool being a bad econductor of
heat, it prevents the heat of the bettle from
dissipation. 1t is due to

this reaseR that this

bettle remains et
lenger than the ether
betile.

During wintet, we
wear woollen clothes
to insulaize our body-
heat and keep it
eonfined to our bedy. I1n
this  way, we
prevent the Heat
from going eut ef

bottles. Wihich is ouf bedy and
the hetter oRe g_ettmg abserbed
Rew? The ene T iR the eold
eovered  with a%mggpw&

gutside.

the westlen
eleth, .\
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Do the metals expand on heating?

ake one metre long copper wire and -
tie its one end with some heavy
object placed on a table, about 60

cm away from one end of the table. Suspend

the other end of the wire from the other side

of the table, passing over a small pile of
books kept on that side of the table. Now tie
sorne small but heavy ebjeet with the

suspended end of the wire, so that the wire the wire proves that the wire has grown

femains fully taut. Wien this weight ted longer on heating and thus, causing the

With the Wite becomes stationaty, Mark 1S \oiapt yiad 1o the suspended end ef the wire

pesition on the leg of the table o on the

adjeining wall.

Now place three or four candles under the
stretched copper wire at some distance from
each other and ignite them. Don't forget to place
paper-pieces under the candles, otherwise

mummy might scold you for ruining the table.

Heat the piece of the wire thoroughly by
changing the position of the candles under
it. After about 5 to 7 minutes, mark the
position of the weight tied with the
suspended end of the wire again. You will
observe that the second mark Is at a lewer
point than the earlier one. This extension of

te eeme Further
dewA.
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Can solid objects transmit heat?

ake a 30 cm long metal rod, a
candle and three big round
marbles. Now lit the candle and let

a few drops of the wax fall on the rod, abouit
5 e¢m away from one end of the rod. Take
one matble and fix it on the molten wax and
press it hard before the wax drles. The
marble will stiek to the rod when the wax
dries.

Similatily, fix another marble on the rod at a
point about 3 to 4 cm away from the first
marble. Fix the third and last marble on the
tod in the same way, maintaining the same
distance from the second matble.

Now start heating with the burning candle,
that end of the rod

near which the

fnatbles have been

fixed and ebserve

what  Rappens.

Does the heating of the rod not affect the

marble at all? Or, do all the marbles drop

down at the same time or in a particular
order?

If you fail to answer these questions, this

experiment will demonstrate how solid

objects transmit heat. It is owing to this

reason that the wax holding the marble

nearest to the end of the rod being heated

will melt first and henee, that maeble will be

fiest to fall down. Heat will

then reach up to -the

seecond marble and lastly,

to the third marble.

They will fall tes, but

ene by ene and in that

order enly.

Solid substances which

can transmit heat from

their one end to the

! other are known as

gonely condilaionsrs of Meat

and the manner in

which the Hheat is
transmitted is called
condiotinfo.

34
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ks copper a good conductor of heat?
Metals are good conductots of heat but is copper, a better conductor than

brass and aluminium?

e only problem in proving this
statement by experiment is to
procure three metal rods of the

same length and thiekaess. The mement
you get these three identieal rods of copper,
brass and aluminium, deerm it
that your job Is almest

accomplished.

Stick a marble with the
help of wax on each
rod at a distance of
about 5 em from
one end of the rod,

but  remember,

that yeu have to
stick enly ene
marble en eaeh

red.

~ Now heat all the three rods one by one, as

you did in the previous experiment, and
note down the time taken by each marble in
getting itself detached from the rod. It will
be better if you repeat the experiment more
than onee because despite your best effert,
the quantity of the wax used for sticking the
marble en the rod ean differ and this €an

affeet the time taken by the marble o

detach themselves frem the rods.

Every time you will observe

that the marble on the copper

rod takes the least time to

fall down from the rod than

the other marbles. Doesn't

it prove that copper Is a

better conductor of

heat tham brass and
aluminium?
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Hiow can acids and bases be identified?

0 do this experiment, you need a
thing called litmus paper which can
be easily procured from a shop

dealing in laboratory items.

To conduct this experiment, take five glass
bowls and fill them with vinegar, water, milk,
soap solution and lemon juice respectively.
Now ecut the blue litmus
paper into 5 small sirips

Similaslly, cut the pink litmus paper into five
small strips and dip one each in the same five
different liquids. Wiat do you see this time?
Out of the five strips, only one changes its
colour. Isn't it? The sirip which you dipped in
the soap solution changed its colour and turned
blue—why does it so happen? It is because the
soap solution is a base

and the presence

of base turns

and dip ene eaeh inte
each of these liguids
separately. Wihat do you
see? The blue litmus
strips when dipped in
vinegar and lemen juiee
turR pink while the
other  three  strips
femain unehanged. This
means that i the
presence of acids, the
Blue litmus Strip turAs
pink in esleur.

pink litmus inte
Blue.

The other two
liquids,  milk
and water, de
not react with
the litmus
paper at all
because  they
are neither
aeids nor bases.




* SEIGAEE EXPERIINCIiTS

Htow can it be known that the air we exhale contains

carbon dioxide gas?

o verify this statement, what you

I need is a test tube, a straw pipe and

a little lime water. The lime water

is required because when it reacts with

1],

carbon dioxide, its colour changes into
milky white.

Lime water is the best and cheapest test to
identify carbon dioxides presence in a
particular gas.

To test the carbon dioxide which
you exhale, fill three-fourths of
the test tube with lime water
and put a straw pipe in it. As

you start blowing air through

the pipe, you will see that the
bubbles rising in the lime
water burst themselves at the
surface of the water and
disappear 1A the aémosphere.

But at the same time, the
colour of the transparent
water will turn milky-white,
which proves the presence
of carbon dioxide in the air
you exhaled while blowing
the alr In the straw pipe.




SCIEACE EXPERIMERTS

Does carbon dioxide really help in putting out fire?

o conduct this experiment, first of
I all you must learn how to produce
carbon dioxide at home. Come, let

us learn this process first.

Take a little vinegar and baking soda
(sodium bicarbonate) in two separate
tumblers and mix half a cup of water in each
of them. Bring a burning matehstick to the
mouth of the two tumblers. You will see that
the matchstick continues burning.

Now pour the vinegar selution
into the sodium bicarbonate
solution and observe what

happens.

As soon as the solutions
react, you will observe the
rising of innumerable
bubbles to the surface.
Actually, these bubbles are
nothing but carbon dioxide
gas which is produced
when the soda reacts
with vinegat.

Now we have to find
out whether this
gas actually puts
out fires or not.

For this, again
bring a burning

matchstick above the mixed solution. What
happens? The matchstick is extinguished,
isn't it? Try again with anothet matchstick.
This also is extinguished. What does it
show? This shows that carbon dioxide puts
out the fire. Actuallly, what happens is that
this gas belng heavier than alr creates a sort
of wall around the flame which prevents
oxygen from reaching the fire. As exygen is
essential for any burning,

the  fire gets

extinguished.

After the experiment,

if you just drop one o
two  naphthalene
balls in  the
selution, you e€an
enjey the game of
the daneing balls
alse.




o SEIEAEE CXPERMICITS o

What happens when a lighted candle is kept inside a

closed vessel?

and keep a lighted candle in it. Take
a piece of cardboard and keep it on

Take a wide-mouthed jar or a bottle

the mouth of the jar to cover it. Now
observe the consequence. After sore-
time, the flame of the candle will go off.

In order to prove this further, do one
more experiment. Take a broad saucer
and place a candle at its centre. Put an
upside-down jar over the lighted

candle. But den't forget te fill the

saueer first with water. After
sometime, the flame of the

eandle extinguishes and the level

of water rises higher. De yeu

knew the reasen? A part of the

aif in the bettle is eonsumed

in keeping the eandle

burning and the water rises

higher up te fill the

vasuum ereated By the

eonsumed air.

Well, whatever it be, you
have come to know what
happens when a candle
is lighted in an
enclosure!
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Is there any easier method to prove that carbon dioxide

is heavier than air?

e air we breathe is a mixture of
various-gases like oxygen, nitrogen,
carbon dioxide, hydrogen, etc.

Some gases like carbon dioxide are heavier
than air while some like hydrogen are
lighter. By this experiment, you can prove
that carbon dioxide is heavier than air.

For this experiment, you need three pieces
of candle of 2cm, 5em and 8cm length
respectively. Now take a containet and place
the three candles in upright position in it.
Sprinkle one spoonful of baking soda
(sodium bicarbonate) at the bottom of the
container and light all the three candles.
Wait till the flames are preperly formed.
New slewly peur seme vinegat dewn the
inside wall of the eentainer. Take utmest
eare that the vinegar stays away frem the
flame. See, what happens? As you knew the
vinegar will reaet with the baking seda and
preduce earben diexide, which yeu ean
yourself see in the form of bubbles rising
from the betiem of the eontainer.
After sometime of the fermatien

one by one, indicate? Can you understand
anything?

The reaction of soda and vinegaf causes the
formation of carbon dioxide at the bottom,
which due to its heaviness pushes out the air
from the bottom of the containet and gets
itself collected there. As the gquantity of the
thus formed gas inereases, its level goes
higher up. Hence, it first

affects and extinguishes

the smallest eandle,

then the middle ene

and lastly the lengest

ehe.

|

T

of the bubbles, the smallest
candie will be the first to be
extinguished By it, follewed by
the middle one, and then by
the Iongest one. Wikak dees e
Blswing off of the candles,

1l
-




o SCIENCE EXPEHIMMITTSS

Efffect of rusting

How does the process of rusting affect the atmosphere?

hen an iron object comes in
contact with water and air, a
reddish-browm  coating  is

formed on Its surface. This coating s called
rust. Through this simple experiment, you
ean easlly understand hew this rusting
process affects our aimesphere.

Take a test tube and fill it with water. Then
turn it turtle to empty it of watet. This will
leave the tube wet inside. Now put a simall
quantity of iron fillngs inte the tube and
shake it well. De you knew what will
happen? The small particles of iron will
stick en the wet wall ef the test tube. Turn
the tube turtle enee again e that all the
particles of iron filings, net glued to

the wall due te wethess, may eome

8ut.

Now take a saucer, fill it with water
and make the test tube stand upside
down at the centre of the saucer.
Upside down means bottom up and
mouth down—followed? Now leave it
there as it is for at least two days.
After two days, you will see that
some of the water from the saucer
has fisen up in the test tube.

From this, you can derive the
conclusion that due to some action inside

the tube, some part of the air inside has
been consumed, causing the rise in water
level in the tube to fill the vacuum thus
created.

In one of your earlier experiments, you had
placed a lighted candle inside a bottle and
water had risen up in the bottle in a similar
mannet. The part of the air which gets
consumed in the process of burning and
rusting is known as oxygen. Se it can be said
that rusting is a process similae to the
process of slow burning which uses up one-
fifdh part of air, which is of exygen.




Speciality of a electric bulb

* SCIEACE EXPERIMERTS

An electric bulb continues to give light for many hours, yet its filament does

not get burnt up. Why?

ook at the electric bulb in your
I house. All you have to do is to press
the switeh on and the bulb emits
light around. In ordinary language, you say
that the bulb is lighted (6r la Hindi
parlanee ‘the bulb is burning’). But tell me
ene thing. Nermally, the things end their
entity by ehanging their form when they
burA. Then hew is it pessible for a bulb te
eontinue funetioning, as it is, net enly for
heurs and days, but for menths?

Come, let us first conduct an experiment.
Take a 15 cm long fuse

wire and wind one end

of it around a peneil.

New take the pencil

out of it and you have

a kind of a leop 6n one

end of the wire,

don't you?

Heat this loop

by putting it on ’
the flame of a

candle.  After

sometime, the

leep will beeorme

red het. If yeu l
heat it mere, a

stage will eeme

when the leep

starts emitting

white light for a

few mements and thea burns itself sut.

The wire inside an electric bulb (known as
filament) becomes very hot and starts
glowing because of the electric current
passing through it. But it does not get burnt
up like the loop you saw In youe experiment.
Do you knew, why it happens so? Because
oxygen is net allewed to remain inside the
bulb and it is enly exygen which helps a
thing i getting burnt-up. Thexe is either
vaeuum in the bulb oF sueh gases, other
than exygen, which de net help at all ia
the process of burning.



SCIERCE EAGERIMERTS

Hiow are pulleys useful?

How is it that a heavy load, which you fail to lift with all your strength, gets
lifted quite easily with the help of pulleys?

Come, let us teach you a game based
on this principle. Ask two of your
friends, stronger than you to join
you in this game. In addition, you will be
needing two sticks and a six-mette long

smooth and strong string of cotton.

Ask your friends to hold one stick each with
their both hands and stand about one metre
apart. Now tie one end of the string to one
stick and then wrap it several times around
the sticks, as shown in the

diagram. The other end of

the string Is net to be tied.

It will remain 1A yeur

hands. Start pulling this

end and ehallenge yeur

friends te pull the stieks

tewatrds themselves with all

theic  strength.  But

eventually; they weuld have

to aeeept defeat against your

strength. As a matter of faet,

they will rather be swrprised

fo see that despite their best

gfforts 18 cheek, yau &an

Bring beth the sticks clese

te each other By 2ppiying

Very little power.

But don't start pondering over this mighty
source of strength in you. Because, in this
demonstration, your physical strength has a very
small role to play. The real work gets
accomplished by the power of the pulleys. By
wrapping the string on the sticks, you have
made exactly the same arrangement as s
fnanifested in a system of pulleys. Here, instead
of the weight, you have the strength applied by
your twe friends to keep the

stieks away frem each other.




SCIEAEE EAMERIMEATS

What are jet aircrafts and what is the principle they

operate on?

ake a balloon, inflate it fully by
your breath and keep the air
trapped in the balloon by helding

its neck securely. You will notice that the
balloon remains inflated. Now if you release
its neck, you will observe the alr escaping
out of it and the balleen moving forward. 1n
simple wetkds, this is the prineiple 6n whieh
a jet operates. But surely, you will like

to know the reason behind

balloon’s forward metien.

To inflate a balloon means you fill
it with lot of air at a very great
pressure. This air exerts equal
pressure on the walls of the
balleon and extends its walls
away in every direction. As leng

a8 the neek of the balleen
remains seeurely elamped in
your hand, the air inside the
balleon exerts egqual pressure 6n
the walls frem all sides and ¥
balleen remains stationary. The
mement yeu release the neek and
allew the air te eseape, the
pressure frem the epening ef the
balleen gets released. But still
there is air pressure from inside the
baliean which makes the ballesn fly

in the other direction. And this action
continues till the entire air trapped in the
balloon escapes and pushes the balleon in
the direction opposite to that of the exit of
the air,

Modern jet aircrafts too operate on this principle.



o SCIEACE EXRBHMENS o=

Hiow does an aircraft fly?

e answer apparently looks very
simple: that it can do so because of
its powerful engine. But then, how

does a glider fly which has no engine. Now
you don't have any explanation, have you?

Well! the aircraft actually flies not on the
power of its engine but owing to the shape
of its wings. This peculiae strueture of the
wings is called an aerofoil and has a special
quality which enables aif to flow faster
above its surface than the air passing below
its surface and te meet simultaneously at the
tall of the aerofeil.

The higher the velocity of the air, the
lower is the pressure exerted by it. It is
obvious that the air pressure exerted
on the top of the wings shall be
lower than the pressure exerted on
thelr surface, which will force not

only the wings but the entire
aleeraft to ascend. The foree
generated by this differenee of

the air pressure foreing the
aiteraft to aseend s knewn as the
Vifitrbone.

To conduct an experiment based on
this principle, take a sheet of paper
approximately 30 em x 5 em and

hold from the side of the lesser
width with beth your hands.

Now blow air into it with great force. What
do you notice? The paper is lifting up.
Reason? The same ofie, that when you blow
alr with foree, the speed of the air above the
surface of the paper is more in conmparison
to the speed of the air belew the surfaee,
eausing the peneration of the lift foree.

Now join both the sides having 5 em width
and insert a pencil in between as shown in
the figure. Place it on one end of a table and
blow aif again above its surface. You will
observe that owing to the generation of the
lift foree, your model, resembling the shape
of the wings of an aireraft, ascends higher.
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What is combustion?

SEICAEE ERPERIMERTS o

You get your car’s tank filled up with petrol and can drive wherever you wish to.
But are you aware of the principle on the basis of which you are able to do so?

0 get an idea of it, it will be better
to conduct a small experiment to
make things quite clear to you

automatically.

Take an empty injection vial with the rubber
cap. Now take two matchsticks and put the
front portion of the matchsticks comtaining
the inflammable material togethet. Then
wet the rubber cap and place it on the vial.
You must remember that you should net fix
the cap very tightly. New keep the vial in

the sun and foeus the sun rays threugh yeur

magnifying glass en the inflammable
material of the matechsticks lying
inside the elesed vial. If the sun is
seorehing, the material will eateh fire

very seen. De yeu knew what

happens then? The rubber eap

blews off the vial.

This is the principle which
acts behind the motion of
your motorcat. The only
difference is that instead of
the inflammable material

of the matehstick, you
have here a thia spray of
petrol threwa ia with air.

For ignition, in place of a magnifying glass,
you have a special part called ‘spark plug’
used for this purpose. It generates fine
sparks of fire to ignite the mixtute of petrol
and ale. The moment the eombustion takes
place, the fuel (petrol and air) expands with
a loud bang and pushes the pisten. The
eonnecting red of the piston meves
backwards and retates

the erankshaft, whieh

iR tuFR rotates the

meter wheel.



SCIEACE EXPERMMENTS

What happens when elements are burned?

You must have seen the flames coming out of burning wood. These flames are
quite colourful. Sometimes they are red, sometimes, yellow, blue or green. But
have you ever thought where these colours come from?

irst do one thing. Collect certain
Fthings which are easily available in

your house. For example salt, caustic
soda, baking soda, alurm, lime, ete.

Now take a shining coin and holding it with
the pliers, dip it in water and then insert it
into a heap of salt, so that some salt
particles to the coin. Wihen you heat the
coin on a spirit lamp, you will see a shining
yellow flame. Continue keeplag the coin oA
the flame tlll this yellow eoleur is ne
mete visible. Ia a similar way, eonduet
this test on all ether materials you have
eollected, ene by ene, and nete dewn
the eoleurs of the flame against eaeh
material. 1t is guite pessible that in
some eases, the eeleur of the flame
might Aet ehange but ingnajerity ef the
eases, it will. For example, take the ease

of berax. 1t will emit a green-eeleured
flame 8R heating.

It has already been proved by scientists
that every element gives out its own
peculiar light on heating. For example

sodium, when heated upto a certain
temperatute, emits yellow light. This is the
reason why salt (its chemical name is
sodium chloride) gave a yellow flame when
heated—sirmilarlly, boron (found both ia
berax and boric acid) emits green light.

I hope, now, you will not be surprised to see
the variegated colours in the flames emitted
by different combustive elements present in
the wood.

a7
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Hiow does a camera clicks photos?

That light travels in a straight line is a fact we quite frequently utilise. One of
its practical uses is the camera, whose function is basically dependent on this

principle. Let us see!

ake two cardboard sheets, one of them
I should be a little bigger than the other.
Now fold the sheet and make a bwsx. For
adhesion, any sticky tape will de. These two
boxes, with one side open, should be of such
dimensiens that one may slide easily into the
other, Cut the two slets facing each other in the
staller bex abeut 5 em away from the edge of it
§6 that a strip of wax paper of the same breadth
may be inserted through. New insert this strip
threugh the slets and then stretehing it fully, fix
it with an adhesive tape. If wax paper i Ret
available, 2 milky glass sheet er even a piece of
thiek traeing paper ean serve the purpese:

Now fix a metal foil on one side of the other box
and make a minute hole in this foil. After doing
this, just slide the smaller box into the bigger one
and your camera, known as the pin-hole camera
is ready. Now, would you like to see this camera
working? Okay! Take a lighted candle and place
it a little away from the camera—

facing the metal foil with

the hele. If you see in it from

the ether side, i.e., threugh the

milky glass, yeu will find the

inverted image of tke eandle oA it.

Now by looking at the given diagram, you must
have understood how the image is formed. Light
travels in a straight line. And here also the light
from each point of the candle is travelling in a
stralght line through the minute hole to the wax
paper o traclng paper. Thus, all the light rays
coming from the eandle comblne together to
form its image.

This was the reference of the pin-hole camera to
make you understand the principle behind it.
But a common camera has a lens instead of a
pin-hole. If you make a larger hole instead of a
pin-hole and fit magnifying lens in It, you will
get a sharper and clearer Image. But for this, you
will have to slide ene box backward and forward
in the bigger box to get a clearer and sharper
image in a partieular pesitien.



SCIENCE EXPLAHARNALS

Qur eyes see every object upside down-tthis statement
is as amusing as it is true. But how?

o verify this statement, you will
need a convex lens. Convex means
curved outwards. For this, a

magnifying glass will be mest suitable
because it is such a lems that it is easily
available at any stationary shep.

Close the doors and windows of your room
and make it as dark as possible. Now find
out if there is any hole or opening in any of
the windows or the doors through whieh
you can peep outside. If none, do not werry.
Just scratch a small portion of the paiat A
one of the window-panes. Be eareful that it
does not speil the beauty

of YOuF Fo6m. { ] ‘[ !

Hold your lens in one hand in front of the
hole and a sheet of white paper in the other.
Bring the sheet in front of the lens and start
moving your hand till the blurred images
start appearing on the sheet.

Go on moving this sheet backwards and
forwards to adjust the sheet’s distance from
the lens till you get a well defined image on

Now watch minutely, whose image is this?
Oh! It is the scene of the outer suirounding
only, but upside down! That is, the sky is
below and the earth above. The feet of the
people walking on the road are upwards and
thele heads downwards. It is so beeause
when the rays pass threugh a eenvex lens,
they form an inverted image of the objects
in frent of it,

Our eyes too consist of two such lenses—
one each in the two eyes. The rays of light
coming from the objects enter the eye and
pass though the lens to form an inverted
image of the object at the back portion of
the eye-ball, knowa as retina. Thank your
braln which helps you iR seeing the objects
in nermal and eorreet shape on the basis of
the details supplied by the optic nerve, of
the inverted image formed on the retina.
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o SCIEAEE EXPERIMENIS

Is it true that the distance between the image and the
mirror is equal to the distance between the object and

the mirror?

f you stand facing a big mirror, you will
] see your image. Not only this, if you

get closer to the mirror, you will feel
that your image too has come closer to the
mireok. 1f you move away from the mirror,
you will clearly observe that the distance
between you and your image in the mirror
has alse inereased. To undetstand this
phenemenon all by yourself, conduet an
experiment. For this experiment, you will
need a sheet of blank papex, a plane mirror,
some pins, a peneil and a seale.

Spread the sheet of paper
on the table and draw a
line in the middle of it, on
which you place the
mirror erect with some
support. New fix one
pin, ‘P’ In front of

the mirror and

then fix anether

pin, ‘A’ en its

right side. Fix

6ne mere

pin, ‘B’ en

the  line

joiniAg the

with A’ in the same line. Now come to the
left hand side. On this side also fix two pins,
‘C' and ‘D’ in the manner as described
above.

Now remove the mirfor and draw lines
joining the marks of the pins as shown in
the diagram. Join the point, A’ with ‘B’, and
‘C’ with ‘D’ and extend these lines to get a
point, ‘F\ Now join ‘P’ and ‘F’. This line will
cut the mirror-line at ‘G’. On measuring,
you will flnd that the distance between ‘G-
‘P’ and 'G’-'F’ is exactly equal. This proves
that the distance between the
image and the mikrek is egual te
the distance between the ebject
and the mirror.

5SS
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Reflection changes with distance

Wiy is it that you can see your image in the mirror only when you are just in
front of it, whereas you see scores of other things which are not in front of the

mirror!

o you know how an object is seen
by you? You can see an object only
when rays from a source of light

reach your eyes after striking the object. The
deviation in the direction suffered by the
light rays after striking an object is ealled
Fifdtigion.

Take a rubber ball and throw it vertically on
the ground. It will bounee back te you. If
you observe carefully, you will notice that
the ball follows the same path as it went by.
Now alm It at a peint en the ground slightly
away from you. It woR't come baek te yeu
this time. Instead, it will beunee te the
other side. By repeating this game a Aumber
of times, you will
observe that the angle
the path ef the ball
fakes with  {he
greund en striking
it, is equal te the
angle its path
makes with the
ground when it
beouness bask:

Now hold a lighted torch in front of the
mitrok. The entire beam of light retuens on
the same path. If you tilt the torch a little,
the path of the beam of light will deviate to
the other slde but at the same angle frem
the mirror,

You can see youk image in the mitror only
when the rays of light from you strike the
mirror in a perpendicular direction. And
this Is possible only when you stand just ia
front of the mirrof. But even whena you are
net in frent of the mikfor, you ean still see A
the mirror, the images of all these things
from which the light rays are striking the
fikror and reaching your eyes.



o SCIEAEE EXPERMMENTS o

What is a telescope?

We study the celestial bodies with the help of a telescope. But what, after all,
is this telescope and on what principle does it work?

telescope is an instrument with the
A help of which we can see distant

objects closer and larger. If you
wish to derive pleasute by seeing through a
teleseope made by yourself, you will need
just twe magnifying glasses of different
pewers. To find out the difference between
the pewers of the two magnifying glasses,
take an open beek and keep these glasses
side by side but a few eentimeties away frem
the beek:

Wihat do you see? In comparison to the one,
the print size of the book will appear
slightly bigget or smallet, when seen
through both the lenses. The leas which
shows the print bigger has definitely more
power than the othet. Now take the glass
with lesser power and keep it about 5 c¢m
away from your eyes. Then held the mere
powerful glass in front ef it. Arrange beth
the glasses in sueh a way that you €an see a
elear image of a distant objeet. You will see
that the image is Aot enly larger and €leser
but upside dewn alse. Ask yeur friend te
fReasure the distance between the twe
glasses. (As yeu already knew, the
magnifying glass is 3 eanvex 1ens).

Now you know how to make a small
working model of the telescope from the
above mentioned arrangement of the
glasses. Roll two sheets of stiff paper to
fake two tubes whose dlameters should
almost be equal to the diameters of the
magnifying glasses. Wiap some extra paper
en the tube having smaller diameter so that
it ean slide easily inside the bigger tube.

You must take precaution that the length of the
tube should be at least 5 cm more than the
distance between the two lenses. The length of
the other tube should be less than the first one.
Now move one tube inside

the other and adjust

them to see the clear

and large’

of a
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What is refraction?

The apparent depth of the bottom of a vessel filled with water appears less
than its actual depth when viewed from a higher position. Why?

Take a shallow or less deep bowl and
place a coin at the bottom of the
bowl. Keep this bewl en a table.
Flest look at the celn from a higher pesitien
and lewer your head slewly till your head
reaches to a pesitien frem which the esin
becomes invisible—totally hidden by the
wall of the bewl. The

fement it disappears

from your view, just stay

still and remain in that

pesitien.

Now ask your friend to
pour water carefully into
the bowl along its walls
so that the coln does
fiot get displaced at all.
The mement a little

To understand this, you must first know—
how you see an object. It is only when the
light rays coming from the source of the
light reach the object and from the object to
your eyes, you see the object. Wihen the
light rays enter frem one medium t6
another, they deviate from their eriginal
path, as shewn 1A the figure. The object does
Aot appeat at the place wheke it actually is.
This deviation of the light rays is eaused by
the rimatislon of Wb 1t is due to refraction
that the bettem of a vessel filled with water
appears to be slightly raised up and a
teoth-Brush lying in a glass of water
seerns bent at the water surfaee.

e

1

water  reaches  the
bottom of the bewl,
you will start seeing
the eoiR enee again
witheut ehanging either
the pesition 6f yeur head
of that of the eein. But
hew are yeu able t8 see
the eein whieh was
invisible 8 yBur sight, 4 little while age?



SCIENEE EXPERWAENTS

Properties of light

You see an object only when the light reflected from that object reaches your
eyes. It means that everything reflects light. Wiy does not then everything

have the properties of a mirror?

ut all the doors and windows of a room
d make it completely dark. Put a table
near one of the walls of the room and

place a mirfor on it. Now light a torch and
throw its light on the mirror. Wihat do you see?

The beam of light coming out of the torch gets
reflected from the surface of the mirror and you
can clearly see the reflected beam of light
making the same angle with the mirror.

Now remove the mirror and place a white sheet
of paper there. Wien you throw the torch-light
on the sheet of paper, you will merely see a glow
on the paper. You will not see the reflected beam
of light this time as you saw when the mirror
was there. In fact, the sheet of paper reflects the
rays of light in an irregular manner because of
its uneven surface.

If you get an opportunity to see the surface
of the paper through a microscope, you will
easily understand the reason behind the
irregular spreading of the light rays, when
they strike the surface of paper.

Even if the paper is quite smooth, still the
tiniest unevenness on its surface will appear

toldee a chasm for the rays of light. Since the
surface of a mitfor is extremely smooth, the
light falling on it gets reflected uniformly
without going astray. Hence, the image
formed on it is sharp and cleat. In case of
other objects whete irregular reflections
make light rays go asteay, the image cannot
be formed.



* SEIEREE CHPERIMENTS
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The sunlight is a combination of seven caltmirss-how

far is this statement true?

ou must have heard that sunlight is
Ya combination of seven colours—it

is a truth but not the whole truth
because there are seven specific colours and
these too, are in a definite order. You may
see them yourself as to what exactly these
seven coleuts are and in what order they are
arranged.

principle behind its formation is the same—
the principle of reffdieivn of fighty, i.e., when
light passes through one medium to
anothet;, it deviates a little from its original
path. At the moment of refraction, the
different colours present In the light deviate
differently accerding to their basic
tendencies and thus light gets split inte
seven different colours. Aif, water,

Take a glass of clean water

and place it on a window
sill facing the direct |
sunlight. Now as soon as
you place a sheet of white
paper under the glass, a
shining rainbew of seven
colours will gleam on it
Obsetve  these  e€olours
earefully. 1 what erder are
they? Vielet, indige, blue,
green, yellow, efange and red—
aren’t they? Well, this is the erder
ef esoleurs iR the rainbew

tee!

Wietther a rainbow
gleams on the paper
or in the sky, the

| NE——

| glass, ete. form different media. When
a ray of light passes from one sueh
medium to anether, refraction of light
takes plaee.
The light passing through air strikes
| the water in the glass, and then again
‘ coming out of the glass it enters
aif to fall on the papet. It is owing
to this effect of refraction that the
fainbow gets formed. Similarly,
during rains, the sunlight comes
In contact with the drops of water
hanging frem the
eleuds to form the
fainbow i the
sky.
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Hiwe you ever seen a circular disc which appears
colourful if stationary but totally white when rotating?

f you haven't already seen such a disc,
] don't worry. Make one yourself today.

Cut out a cardboatd sheet into a
circular disc of about 10 cm in diametet.
Divide its surface into six equal parts. For
dividing it equally, keep on drawlng arcs
equal to that of its radius on its
cireumferenee and join all the pelats to the
centre. Colour these parts with six different
watee coleurs, each part In a different

colour. Keep in your mind that these coloufs
should be in the following order: red,
orange, yellow, green, blue and violet.

Wihen the colours have dried up, make a
small hole in the centre of the disc and

insert through it a 5 cm long pencil or
handle of a discarded painting brush.

Now the disc is ready for the experiment.
Hold the handle of the disc and rotate it
rapidly—and then leave it free. The dise will
move around the pencil point. But what a
change! You had retated the coloured dise
but hew ceome this dise has become
colourless or white?

Actually, what happens is this: when the
disc rotates rapidly, it is not possible for our
eyes to identify the colours separately. We
see only their combined effect because these
colours happen to be those coloues that lay
hidden la the sunlight. Hemce, their
resultant visual effect is the same, like that
of sunlight, celourless er totally white.

So you have seen the disc which, though
colourful, looks totally white when rotated
round its axis.
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Hiow do we see different colours?

The world around us is full of so many colourful things. But have you ever
thought how they appear colourful to you?

0 understand this phenomenon
properly, conduct a small experi-
ment for which you will need a

torch, some sheets of smooth paper of
different colours and a white sheet of paper.
That’s all.

Fiest of all, make your room totally dark.
Then spread the red paper on a table and
hold the white paper at a slightly inclined
position to one edge of the red sheet as
shown in the diagram. From the other
side, throw a beam of light by the torch on
the red sheet. Do you find any change i
the appearance of the white paper? Yes,
that's right. That is the shade of the red
paper spread below, whese red glew yeu
see 6A the white paper. New replace the

fed sheet by the green sheet. Yeu will

see a green glow en the white paper.
Similacly, By spreading the sheets

of different eeleured papers, ysu

6an eonelude that every paper is
reflgsting its ewn eslaur. 1t means

that an ebject withhelds all sther

e9leurs present in the light exeept its

6w calaur whieh it reflects: 1R other
werds, it can Be said that all gther colours
are abserbed By the abjeet itself:

The grass looks green because prior to its
reflecting the light rays, all colours are
absorbed by it except the green colour. And
thus, after reflection, it is only the green
eolour which reaches your eyes to make the
grass look green. This Is alse the secret of an
apple leeking red and an orange yellow. Isn't
it an amaziag faet?
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Is there any relation between the colours and reflection

of light?

ake two sheets of paper, one black
and the other white, each
measuring 15 em x 15 cm. Besides

these, you will need a battery torch. Now
seleet a room which can be made totally
dark and have these three objects there with
yeu.

Now spread the black paper sheet on a table.
Throw a beam of light from the torch on it
and observe to what extent your room gets
illuminated by it. Similasly, now spread the
white paper sheet, throw light on it and
assess whether the room is better

illuminated than before. You will see that
there is a great difference between the lights
which illuminated the room on both the
occasions, to make you understand that
white paper reflects more light.

Do this experiment with sheets of other
colours also. In addition, repeat this
experiment on rough and smooth surfaces as
well and observe the results.

You will see that a smooth and light-
coloured surface reflects more light in
comparison to rough and daik-coloured
surfaces.



SCIERCE EXPERIMENTS o

Why do we like to wear clothes of light shade in

summer?

ake two identical test tubes and fill
them with cold water. Note down
the temperatute of the cold water.

Now cover one of the test-tubes with white
and the other with black paper. Then keep
them side by side i the sun, at least for an
heur.

After one hour when you measure
the temperature of both the
test-tubes, you will be
surprised to see the wvast
difference between their
temperatuies despite the
faet that they were the same
in the beginning

and beth  were
placed in the sun at

the same place and

for the same time.

The differenee lay

iR enly wrapping

them  separately

with Blaek and

white paper—yeu

fmust Ret have
theught that this

miner differenee

will ereate sueh a

big effect.

Most of the sunlight falling on the white
paper gets reflected whereas the black paper
absorbs the major part of the sunlight
falling on it. It is due to this reason that the
heat brought in by the sunlight increases the
temperatuie of the tube covered with the
black paper much mere in comparison to

the temperatuie of the other tube

wiapped in white paper.

This is the scientific reason
behind wearing light-shaded
clothes in summer. The dark-
coloured clothes absorb
the heat of the sun and
create  uneasiness

— during  summer
wheteas the light-
eoloured  €lothes

dissipate the heat
by refleeting it
back. Hence, we
feel eesl  and
eomfertable by
wearing light-
eeloured elethes in
SUMMmers.

o)
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Hiow do the pictures on the cinema screen appear to be
dancing, jumping and moving?

ake, a blank pad or a notebook.
Wiith the help of a pen, make a big
dot at the right bottom side of its

last page. Now turn the leaf and make a
simllae dot agaln, net exactly at the same
pesitien, but slightly towards the left of the
det on the previeus page. New go 6R
making similae dets on each leaf keeping in
ind that each det sheuld be slightly mere
towards the left than the dot on the previeus
page. Thus when you reach the first page of
the beek, yeur preparation fer the
experiment will bBe ever and new
esmmences the demeonstration

of the experment.

Hold the pages of
the notebook or
pad with your
right hand in
such a way that

your  thumb
keeps pressing

pages do not look separate from each other.
Instead, you see only one dot which appears
to be moving from right to left.

Wiren we look at some object, its image gets
formed on the screen of our eyes called the
retina. The effect of this image lasts on our
retina for 1/10th of a second even when we
shift our eyes from the object. Taking
advantage of this peculiar quality of our eyes,
the scientists were able to make the dancing
and jurping pictures. Before the effect of the
fiest image is wiped off completely, anether
almest similar image gets formed en

the fetina. Then cemes the

thikd ene and ene after the

gther, images eontinue

eoming i the same

manner All #his

happens se guiekly

that eur eyes fail

8 distinguish

these images

the middle part

separately. 1t is

of its pages.
New  rfapidly
felease the pages - ,
8ne By ene. Wikak de
yeu see? The dets
R ——

Because of their
combined  effect
that the pictures
appear 18 be MOVIRG:

marked B8R fhe

60)




SCIGACE EXPERIMENTS

Can the properties of a magnet be produced in an

ordinary needle?

o conduct this experiment, you will
need an ordinary needle and a
magnet. Now hold the needle in

one hand and the magnet in the othet. Keep
one end of the magnet on one end of the
needle and rub the magnet over it from end
to end. Now lift the magaet and briag it
back te its initial pesition. Repeat the
proeess net enly twiee or thrice but 70 te 75
tires aeceording te the requirement and that
too 1A ene direction only. And every time
frem the same end of the maghet—please be
eareful abeut this precaution.

To test whether the qualities of magnetism
have been induced in the needle or not,
bring a pin near it. It does get attracted
towards the needle! Se, your purpose is
served.

You can make a compass with the help of
this needle. Do you want to know, how? Oh,
nothing can be easier than this!

Take a cork and allow it to float on water.
Pietce the needle through this cork in such
a way that the two ends of the needle
remain projected from this cork. Got it? So,
your small eompass is ready!
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Making a magnetic compass
There is a device called compass which is used for determining the directions.

Let us make it and see how it works!

o make this iimstrument,
your requirement will
be of one long needle

and a bar magnet to magnetise
the needle. Start rubbing it with
the north pole end of the bar
magnet from its middle polnt to
its eye. Lift the magnet and rub
agaia 1n the same manner
Repeat the proeess for abeut 50
times or more. Now keep the south pole end

e ——
e ———

B S
s

of the bar magnet in the
middle of the needle and
fub upto its pointed end.
But whether rubbing the
needle by the magnet’s
nerth pole or south pole,
you fust bear i mind
that every time you have
te lift the magnet
sufficiently high te start
again the rubbing from the middle of the
needle. Only then will the needle be
perfectly magnetised.

Wien you have done this, take a corked
bottle and take out its cork. Wiitth the help
of this cork, suspend a swing by folding a
pape, and arranging the threads and the
drawing pins as shewh in the picture. Place
the needle earefully en the paper-swing—
along the erease of the paper—and suspend
this whole apparatus in the bettle. Fix the
eork tightly en the meuth of the bettle. De
you kaew the advantage ef suspending it in
a bettle? The wind will pet be able 8
disturB your maghetic needle and, By
retating freely, it will indicate the NoFth-
Seuth direetion.



SCIEACE BHMEMMENS

What all does a magnet attract?

You know that a magnet possesses the power to attract. But can you tell which

things get attracted by it?

ollect some twenty to twenty-five
different types of things like
matchboxes, pins, rubber bands,

hair clips, nails, coins, bottle-caps, ete. from
your heuse.

Now with the help of the magnet, try to lift
these different things, one by one. Keep
these things which are attracted by the
magnet on one side and those unaffected by
it on the othet.

Thus, the entire heap of the collected
objects will stand divided into two parts.
Now observe them well and try to ascertain
the special qualities of those objects that get
attracted by the magnet.

Wiithout any hesitation, you will reach to
this conclusion that a magnet attracts only
those objects which are made of iron or
steel. In addition to these, there are certain
other metals also which a magnet attracts
but they are not in common use.
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The strength of a magnet is not at all related to its

size—-is it a true statement?

Collect as many magnets of different
sizes and shapes as you can. For
this, you can seek help of your
friend and your physics teacher as well.

Make a heap of pins on your table and bring
all your magnets, one by one, above this
heap. Now observe the quantity of pins
attracted by each magnet. For your
convenience, it will be better if you

nete dewn their Aumber oA a paper.

What conclusions can you draw from
this experiment? Did a bigger magnet
attract more pins than a small magnet?
Neo, it is not so. The experiments have

already proved that the strength of a magnet
has no direct relation to its size. It does fiot
depend on its physical dimensions. The age
of a magnet and its proper malatenance are
the most Important factors in sustaining the
powet of a magnet.




SEIEREE EXPERIMENTS o

Caontrolling flowing electric current

A very easy method for controlling the electric current passing through an
electromagnet so that the current may flow or stop at your will,

o conduct this experiment, you
need a 5 cm long, 2-3 em wide and
an equally thick piece of wood.

Drive tweo nalls iate it, 3 €M

may pass. How will the current flow
through it when the circuit is not complete?

apart.

Now connect one wire of your
electromagnet with one of these
nails and the other wire with the
terminal of the cell. Conneet
the other nall in the weed with

the other terminal of the cell by
a similar piece of wire used in
making an electrefagnet. New
test whether
your electromagnet 15
funetioning? Ne? But why?

Oh! It’s ebvious,
since  there
exists ne

medium between

the two  nails
through which an
electric  cufrent

Now take a piece of wite and make a noose
at one end of it and put it on one of the
fixed nails. Then coil the other end of the
wire on the other nail. In case you wish, you
can use a small plate of copper in place of
this plece of wite. This Is an elementary type
of modern switeh. The switehes, In eommen
use newadays, are available in different
shapes and sizes according te the need.
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Like all other types of magnets, does an electromagnet

too have two poles?

have already told you in
Imy last book (101

Sclence Games), about
the method of making an
electromagnet in your house
witheut any difficulty. Here
you have just to find whether
such magnets to6 have two

peles.
Before you start your
experiment, place this

magnet on the table and
connect both of its wires
with a battery and confirm
its magnetism by bringing a pin near it.

Now take a bar magnet and bring its one pole
slowly to one end of the
electromagnet. See what
happens. Then bring the
other pole of the bar
magnet also to the same
end of the electromagnet in
the same way as you did
earlier. Mark the difference
between the twe pesitions.

Repeat this experiment by
bringing the two poles of
the magnet, ofie by one, to

the other end of the electromagnet. But the
result will again be the same this time. Thiat is,
the one end of the electromagnet will attract
onie pole and repel the other pole of the bar
magnet proving that an electromagnet too has
twe poles.

Now the question arises—can the position
of these poles be interchanged? For knowing
this, interchange two wires of the
electromagnet to the opposite terminals ot
the battery and repeat the above mentioned
experiment. The results you achieve will
automatieally prove that this time the
poesition of the peles have interehanged.
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To prove by a simple experiment that unlike electric
charges attract each other.

ot doing this simple experiment, the :
Fthings that you need are: a glass rod, ‘
a silk thread, a silken cloth and a \
rubber comb. \

its middle point. Suspend it freely in a
horizontal position (i.e., parallel to the
earth). Now rub this rod well with a silken
cloth.

Take the glass rod and tie the silk thread at \

Similatlly, take a rubber comb and rub it well
with a fur cloth. Take this comb near one
end of the glass rod but take care that they
do not touch each other. See what happens?

The negatively charged comb attracts the
positively  charged
glass rod which proves
the veraclty of the
basle principle behind
it



i ]

SEIENCE EXPEAKREIES

Is there any such method with the help of which
electricity can be generated anywhere, at anytime,

wiithout much ado about it?

henever any mention of electricity
is made, you must always be
thinking in terms of electric

current. Perhaps, you forget that there is another
type of electricity which Is known as statit or
fricticiontal ehleriticity.

Rub an inflated balloon quickly on your
clothes and then leave it free by going close

to a wall. What happens? The balloon sticks

to the wall, doesn't it?

Now take a sheet of thin paper used for
making kites. Spread it on the wall and after
rubbing it with your palm, stick it entirely on
the wall. Now move aside from the wall and
see what happens to the papet. Does it fall
immediately? No? But what is the reason
behind its remalning stuck on the wall for
sueh a leng time?

Actually, both the balloon and the paper
get charged with static electricity
produced by the rubbing which makes
them stick to the wall.

Not only this, take off your cashmilon,
pullover swiftly in a cold dark night and

watch it carefully. Not only will you see the
sparks coming out of it but you will also hear the
crackling sound quite clearly.

Now sifice you have seen and heard by your own
eyes and ears about the static electricity, the
question of disbelieving it cannot arise.
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A game of puffed rice grains suspended by a silk

thread

tick a puffed rice grain on
one end of a silk thread
ith the help of some

adhesive. Suspend this silk

thread in such a way that

the puffed riee grain Is at

least 20 cm below its

suspension peint and is alse

in a pesition te meve te and

fro freely. Suspend anether sueh
puffed
rice grain also
in a similar
way, just near
the first one.

Now take a
rubber comb
and rub it well
on a piece of
flannel or fur
and bring the
comb near the

suspended
puffed riee
grains.

Firest, the rice
grains will run rapidly towards the comb,
then they will suddenly run backwards and
ultimately, they will run away from each

other. It happens so because, first
of all, the charged comb
attracts the rice grains
towards itself and when they
reach there, they themselves
get charged, exactly like the
comb got charged. Henee,
they make a retreat. Sinee
beth the grains have the same
ehatge, they repel eaeh other.

Well, the principle is also this that like

eharges repet/ and unliiee chargges atiraois each
othet.
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Is it possible to safely store static electricity for future

use?

o show that static electricity can be

I stored safely, you will have to make

a simple model called the Leyden

Jak. For this purpose, take 12.5 em long

plece of a discarded coat-hanget and turn

one end of it into the shape of a hook as

shown in the diagram. Now take a 15 mm

thick square woodea strip which may easily

cover the mouth of a glass tumblet. Make a

hele at the centre of the wooden strip and

fix the heek inte it. Further, make a chaia of

paper elips and suspend this €hain en the
heek.

One more thing you will need and that is
known as aluminium foil. It is a thin paper
like strip of aluminium. You have to stick
this foil with gum on the lower half of the
glass, both inside and outside. After doing
It, place the wooden strip along with the
heek and the chaia of paper clips on the
meuth of the glass in sueh a way that the
ehala of paper clips remain suspended
inside the glass.

Take some more aluminium foil and
crumple it into the shape of a small ball and
thrust the open end of the hook into this
ball. Noew take a long plece of insulated wire
and remove insulation from both the ends.
Set one end of the wire on the foil outside

the glass with the help of a tape and connect
the other end with the pipe of your water
tap. And now your Leyden jar is ready.

For charging this jat, rub a comb against a
piece of woollen cloth and touch the ball of
the aluminium foil with that comb. Repeat
this procedure several times. Now in order
to enjoy the spectacle of dischaige of
electrieity by youe own eyes, take a
hangerwite about 20 cm loAg and shape it in
a semi-eircle. Stick a few layers of the tape
en the middle part of this semi-cirele. Held
that wire by the taped part and teueh ene
end of it with the aluminium feil eutside the
glass and the ether end with the ball en tep.
Before it touehes the ball, yeu will ebserve a
spark flashing eut frem the ball towards the
end ef the wike indieating that the statie
glectrieity stored By yeu has beed
diseharged.
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What is a two-way switch?

Wihille climbing up or down the stairs, do you ever think how the bulb gets
lighted by pressing either the switch fitted at the top or at the bottom of the

stairs?

uring night, while ascending the
stairs, you press the switch and
the bulb lights up. On reaching

upstales, you press the switeh fitted there
and the light gees off. Then someone else
comes after you. He toe presses the same
switeh and the glow spreads all areund. This
fieans you €an use any ene of the twe
switehes fitted in the stairs for putting en of
off the same bulb. But de yeu knew, hew
this arrangement works?

The wiring in the staifcase is different from
the one adopted elsewhere in the house.
Today, you will learn as to hew the
connection is made between the switches
and the bulb to eomplete the cireuit. But for
doing this, we will be using a battery cell for
the sake of safety.

In addition to two 1.5 volt cells, onie 3 volt
bulb and a few copper wites or fuse wires,
you will need 2 two-way switches. The
difference between these switehes and the
ordinary switches is that these have four
holes instead of the normal two for
tightening the wite whereln one upper and
one lewer hele of the same side remain
eonnected by the wire oF a metal strip.

Connect the switch and the bulb with wires
as shown in the diagfam and fix them on a
plywood or wooden plank. Thete may be
some difficulty in connecting the bulb with
the eireuit. For this, cut two tin strips in the
shape shown in the diagram and thus this
problefm can be solved.

Wiith the position of the switches as they
have been shown in the diagtam, the bulb
will light up the moment you connect the
cireuit with the cells but if you put on or off
any of the switches, the bulb will go off or
on. New you must have undeistood the
secret of functioning of these two-way
switeh systems fitted at the top and the
botter of the stairease. -y

-A11
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What is a fuse?

You must have heard of the fuse getting blown off when the electric power in
your house goes out. What is a fuse and what is its advantage?

onnect an electromagnet with a
switch (on a wooden plank with
two nails driven into it) and a cell

with the help of wites to complete the
circult. Now cut the wire connecting the
switch and the cell—domt worry, this is
being done with a specific purpose.

Take a small piece of cork and drive two
nails into it. Tie them with a very thin iron
wite. Now tie the two free ends of the wire,
cut earliet, with the two nalls of the cork.

Complete the circuit by connecting the
switch and see that the electromagnet
functions. Now connect one more cell with

the earliet cell in the circuit and if necessary,
another one also, that is, the third cell.

By this time, something must have
happened to the thin iron wire tied to the
nails of the cork. In other words, you can say
that the fuse has blown off and together
with it, the electro-magnet too has stopped
functioning. Now you can comprehend the
advantage of having the fuse. If due to some
reason the electric current starts flowing i
exeess, then the thin wire in the fuse melts
(due to the excess of heat generated) and
breaks the eireuit. Othetwise, in its absenee,
the wites IR the entire eireuit may get
gverheated and may even eause an outbreak
of fire in the heuse!
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Hiow is a telegram sent?

The moment any good or bad event occurs in your house, friends and relatives
are informed about it immediately by means of a telegram. But how is this

telegram or wire sent?

s shown in the diagram, take two
wooden planks and fix the smaller
ne on the bigger plank with nails

or with the help of ‘Fevieol’ (an adhesive
solution). Then drive two long nalls ato the
bigger plank and cover them with an
insulated eopper wike in sueh a way, that en
oene nall, it sheuld be wrapped from bettom
to top in an anti-clockwise manner. OR each
Aail, there should be at least 20 turns of the
wire. OR eennecting the twe ends of the
wire with the battery eells, these nails weuld
funetien as an electro-magnet.

Now take a third wooden plank and drive a
nail into it. Tie one end of the insulated
wire on it but do not forget to remove the
insulation from the end-part of the wire.
Before driving another nail on this plank,
you will have to do one thing more. Cut out
two strips from an empty taleum powder tin
in the shapes of ‘T" and T. Bend the T
shaped strip a little and fix it en the smaller
plank and fix the 'T" strip on the larger
plank with the nails. Complete the eireuit
by eennecting the wites with the battery.

On pressing ‘T' strip, when it touches the
nail under it, the nails under ‘“T" strip will
get converted into an electromagnet and
start attracting the strip towards themselves.
It will strike the nails with a ‘tuk’ sound.
The mement you leave I' steip, "T" will
fegain its eatliet pesition.

Samuel F.B. Morse invented telegrapihy, and
with this sound, ‘tuk’ ‘tuk’, he created the
symbolic language which till date is known
as the Motise Code.
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Making a generator at home
An experiment to show that a magnet rotating in a coil of wire causes flow of

electric current in the coil.

coil of wire, the electric current starts

flowing in the coil. As you know, the
power of the electric current depends on
three things—the number of turns in the
coil, the power of the rotating magnet and
its speed. Subsequently, on the basis of the
invention done by Michael Faraday in 1831,
the power station generators were developed
by which electric power is generated and
distributed on large scale for turning
machines and for lighting and also for
generating thermal power.

1f you ean prepare a medel dynrame iR yeur
heuse, you ean easily understand its
werking.

Take a soft iron bar of the size of 15 ¢cm x 1
em x 3 mm and bend it as shown in the
diagrara. Cover this bar with 5 layers of
insulated copper wire, one after the other,
and then connect its both ends with a bulb
of 1.5 velts.

Now take one bar magnet of the size of
about 8 cm x 1 cm x 5 mm and fix it on one
side of a wooden reel on which the cotton
thread is weund, by makiag a groove
thereon. Take a knitting needle for
eonnecting this reel with anether reel. For

]f a bar magnet is rotated speedily in a

support, pass this knitting needle through
an iron-steip by making a hole in that strip.
Fix both the reels on both sides of the
needle in such a way that the reel with
magnet comes to the side of the wire coil.
Now connect the second reel by using
thread with a cycle wheel or something like
that whieh can be rotated speedily. Tighten
this entire apparatus, 1.e., the suppert, eoil
bar and the bulb with serews en a weeden
plank as shewn in the diagram.

Wihen the wheel is set in motion, the first as
well as the second reels start rotating
because of the threads pressure. The bar
magnet too starts rotating in betweea the
two ends of the soft iron strip and the
eleetric eurrent starts flowing in the &6il,
which makes the bulb glew. The glew of the
bulb inereases with the inerease of the speed
of the wheel.
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What is sound and how is it produced?

efore understanding what sound is,
why don't you do some minor
experiments?

Place a scale on a table in such a way that
more than half of it remains jutting out of
the table-edge. Press the other end of the
scale on the table and listen carefully
whethet any sound is coming from the scale.

Now press the free end of the scale with a
finger and let go, keeping the other end
pressed. Now listen carefully whethee you
hear any sound.

Your mother must be using a pair of tongs

in the kitchen for preparing chapatis;s. Catch

hold of it tightly from the joined side. You
will hear no sound
from it when it is in
this pesition.

Now strike the tongs
lightly against the
ground and observe
carefully its
vibrating forks.
Strike it once again,
now watch it and
also listen carefully.

Take an empty box

without a lid and stretch a rubber band on it.
There is no sound. Now pull the rubber band
and release it. Do you hear any sound?

From these experiments, at least, this must be
quite clear by now that sound is produced
when an object vibrates continuously. This
will mean that sound is produced by
vibrating bodiles. This continuous to and fro
meotion of an object is called vibration in
scientific parlance.
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Does sound necessarily need a medium to

reach you?

ound is produced by the vibrations of
San object. Sound waves travel
through a medium, whethet that
medlum be a solld, a liquid or a gas. Seund

cannet travel through vacuurm and it can be
proved by this experiment.

Take a little water in a flask or a bottle and
heat it on the flame. Make a hole at the
centre of the stoppet of the bottle and insert
a pencil through this hole. Tie a small bell at
the lower end of the peneil. Make sure that
the bell rings when the peneil is meved. Let
the water in the flask beil. After a little
while, when the flask eeels, meve the peneil
a little. Yeu will see that the bell is alse
feving but surprisingly, yeu will enly see it
feving, but hear ne seund ef its tinkle.
New, remeve the stopper and then refix it.
Thig time if you shake the flask, yeu &an
elearly hear the seund of the bell. But hew?

The water in the flask changes into steam
which pushes out the air from the flask. The
entife steam changes back into water when
the cork is fixed air-tight on the bottle and
the bottle Is allowed to cool. Thus, a partial
vacuum is created in the flask beeause the
eutside air eannot enter the flask te fill the
vacuum. As seen as the stopper is remeved,
the eutside air enters the flask speedily and

fills the vacuum. So, now you are able te
hear the sound which you could not heatr
earliet. The reason is that the waves of
sound need a medium for travelliag from
one place to another They canAot pass
through vacuum.
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Hearing the heart-beat

Your heart beats round the clock and you can yourself hear the sound of its
beating. Isn't it interesting? But you better know how it becomes possible.

e heart of a normal human being
beats 72 times a minute. But
during exertion, the heartbeat

increases. You can hear the sound of your
own heartbeats by doing a simple
experiment.

For this experiment, the apparatus you are
going to make will have the same shape and
function like that of the stethoscope, used
by doctors. To separate the flow of water
into two parts, ‘T" and Y' shaped water
jolnts are commonly used. Buy such pieces
from a sanitaryware shep.

Then take three rubber of

plastie tubes, each abeut 50

em leng, which ean be fitted

inte the 'Y’ shaped piece. Te

enjey this game, you will

alse need three metal

funnels fer fitting in the free

ends of these three rubber

tubes. After assemBly, the

shape of yaur apparatus will

Be like the one shewn in the

diagram.

Now ask one of your friends
to place the two funnels on

your ears. And you place the third funnel on
youe chest exactly upon yout heart. Then
count how many times your heart beats in
one minute.

Now run for a while and count the beats in
the same way as done before. After a brief
fest, count your heartbeats again. The beats
this time will be equal to these that you had
eounted the first time. But de you know as
te why yeur heartbeats inereased when you
exerted yourself a little?

Actually, your body requires extra oxygen to
produce energy when you
exert yourself physically a
little. This oxygen is
supplied by your blood
through the lungs to the
whole  bedy.  While
FUARiAg, you need more
exygen and this defieieney
frakes you pant. And sinee
the Reart is like a pump te
supply bleed guiekly te the
whele bedy, it has te werk
faster, which you measure
By its beats.
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Can it be proved by an experiment that the trunk of a
tree always grows upwards and the root dawnwards?

oll up a piece of blotting paperé
round and put it in a wide-mouthed |

glass bottle. Now place some seeds
of bean between the blotting paper and the
wall of the bottle. These seeds should have
been soaked in water well for about twe to
theee hours. Wet the bletting paper and

pour some water in the bottle too, so that
the paper does not get dry. Place this bottle
at a place where it gets both light and heat.

In a few days, the seeds will gefminate,é

which means that their roots will start
coming out. Wiithin the next few days, they
will start growing downwards. It is nature’s
wonder that the roots paving their way into
the soil will always grow downwards owing
to the pull of a special force called paqnnitie
osbopisdsn. 1t 18 due to the influence of this
foree that the roet meves, in seareh, of water,
further inside the earth, geing away frem
light.

Take out the seeds from the bottle and place
them upside down in the bottle again so
that the free end of the root may remain
upwards. Let them remain as they are in
between the layers of the soaked blotting
paper for a few days more. Now what
changes do you notice in the roots? Instead

of going upwards, the roots have started
growing downwards. Wien the stem starts
coming out of the seed, it will always grow
upwards because of the foree called negative
geotropism. The stem will always grow
towards light. New for a few days, keep the
bottle with its meuth dewnwards. Again
you will netiee that the roets and the siems
have reversed their respeetive growth te
grow in their natural direetions.
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How would you find out whether the growth of all the
parts of the root is uniform or the growth of a particular
part is more than the other parts?

plant consists mainly of three
parts—root, shoot and leaves. The
part of the plant which stays

buried under the soil is called the ‘root’.
Besides fixing the plant to the ground, the
root draws water and foed from the soil. Is
the growth of the whole root uniform oF
some parts of the roet grow mere guickly
than the others? We ean find this by means
of a simple &xperiment.

Germinate some bean seeds. Take an open-
mouthed jar and keep a rolled sheet of
blotting paper inside it. After doing this,
put some bean seeds between the wall of the
jar and the blotting paper and wet the
bletting paper theroughly. Now keep the jar
in sueh a place where it gets sufficient light
and heat. Let it remain there for a few days
but keep it in mind that the bletting paper
sheuld never get dry.

After a few days, the root will start growing
from the seed. When they grow up to a
length of about 2-5 cm, take out one of
mote seeds. Now, using a rulek, put marks on
the roots at abeut every 3 mm'distance. You
ean do it with the help of a needle and
waterproof ink but de it carefully so that
you de net injure the roets.

Now put the seed in the bottle and keep the
bottle at some place to observe them daily
for recording the difference between the
marks. You will find that the maximum
difference will be at the bottom-mest tip of
the root. The growth is maximuem over there
ewing to it being the growing region of the
foet.

e e

———
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SCIENCE EXPEAIMERTS

Hiow does the water absorbed by the roots from the
surrounding soil reach the other parts of the plant?

ake a big potato and cut it into two
parts. Take one of them and hollow
it out partially with the help of a

knife. But be sure not to cut it through its
bottom resulting in a Kole.

Place the hollowed half of the potato in a
bowl, keeping its open side upwards. Now
slowly pour water in the bowl so that two-
thirds of the potato remains submetged -in
it. Mark the level of water en the petate.
Fill the hellew of the half petate with twe
te three speenfuls of sugar and leave it for a
few heuts.

After some time, you will notice that the
level of water in the bowl has significantly
come down. Do you know the reason? No?
Let me explain it. The cells of the potato
closer to sugar absorb sugar and acquire
concentration. Consequently, the water in
the surrounding cells is drawn to these cells.

This process is called osmmsiss. The
surrounding cells draw water from the
adjoining cells and this chala continues till
it reaches the cells closer to the skin of the
petato. These cells make up the loss of this
water by drawing more water from the bewl.
This is why the level of the water inside the
bewl eomes dewn.

It is this process of osmosis which causes
absorption of mineral salts by the roots in
the form of a solution from the soil. The
roots have fine bristles whose skin functlons
like semi-permeable film which draws the
dilute selution of mlneral salts towards the
root but dees net allow the concentrated
selutien in it te go out. By the way, the
aetivity that takes plaee in making it reaeh
up te the stems and ether parts of the plant
is ealled capanilipriy.
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The water drawn by the roots from the earth gives life
to the plants and trees, but then, what happens to the

water?

e water absorbed by the roots of a
plant ends up ian ewvaporation
through the fine pores of its leaves.

This phenomenon in plants is called
manappatiorion and you can understand it
through this simple experiment.

Take a planted pot and cover around it one
polythene sheet. Place this pot in the sun
and leave it there for some time.

After five or six hours, when you go to
inspect it, you will be surprised to observe
something. Wiat do you see on the inner
side of the polythene? Whesie have these
tiny dew-like drops come from? Think hard
and try to find the answet. No success?
Then let me tell you.

Fast-growing leafy plants cannot survive
without water. You may watef the plant
daily and yet you will find it quite dry. In
summmet, you will have to water it as many as
two times a day. The water drawn by the
roots from the soil passes through the stem
to the leaves which have fine peres ealled
the stomata. Through these peres, this
water evaperates. This evaperation by the
leaves is ealled transpiration. The entire
proeess—itarting from the drawing ef the
watet by the reets te the transpiration by

the leaves—seems to assure every cell of the
plant that it would never have to face the
shortage of watet, and of the minerals and
cherileals dissolved in it.

The water drops seen on the inner side of
the polythene sheet in the above mentioned
experiment give an incontrovertible
evidence oftranspiratiom which is the
culmination of the use of the water sucked
up by the roots.
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What is a wind vane?

The wind blows from one direction to another. A device called Wimd vane is
used to find out the correct direction in which it is blowing. You can also

make one if you so wish.

ut out the shape of an arrow, as
shown in the diagram, from a piece
of cardboard. Place this arrow on

your finger to find out its centre of gravity.
The point at which the arrow is balanced in
a horizontal position will be its centre.
Pierce a long pin at this point through its
thickness.

Now take a wooden rod and make a hole on
one of its sides so that the pin piercing the
arrow could go into it but the hole should
fiot be so deep as to swallow the entire pin

jutting out on the other side of the arrow. As
a matter of fact, the depth of the hole
should be less than the length of that
portion of the pin coming out of the arrow.

Fix the other end of the stick in the earth or
keep it straight with the help of some strong
support. Then put the pin of the arrow in the
hole of the stick and observe the activity. Your
Mlind wanee will indicate the direction of the
wind by turning itself towards that direction.
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Making an anemometer

The wind does not always blow at the same speed; now it is slow, now fast and now
very fast. Anemometer is the dievice with which you cin measure the vidodity of the

wind. Miake one all by yourself.

Take two rubber balls and cut each
ball into two halves. Paint the inner
sides of the two halves in different
colours so that you can identify them easily
from one anothet. Take two wooden strips,
each 45 cm long and 2 em thick. Fix the twe
halves of a ball en the twe ends of the sirip
with Aails as shewn in the figure. Repeat the
same preeess 6n the other strip alse.

Then place one strip on the other so that
the strips cross each other at 90 degrees
angle with their centres lying owerlapped.
Now drive one long nail through them
without disturbing their position so that the
peinted end of the nail may jut eut ef the
strip. New take anether 60 em leng beam
and elamp it en with seme other suppert.
Then make a hele of such dimension on the
upper end of the strip that the peinted end
of the perpendieularly driven nail en the
weeden strip may easily fit inte it, leaving
just a small part of the Rail prejesting
gutside, s shewn in the figure. This i§ yeur
aHememeter.

Now place your anemometer somewhere
outside your house in the open, as on the
roof of your hotuse, so that it can revolve on
its axis when the wind blows. How will you
know the speed of the wind? Count the
number of turns takea by any part of the
ball in half a minute and divide that aumber
by 3. The answer will give the approximate
speed of the wind in the unit of km per
heur. (1A ease you want te knew the speed in
files per heut, then you will have te divide
the Aumber of turAs by § instead of 3).
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How to measure direction of wind?

A wind vane is a device used for determining the direction of the wind near
the surface of the earth. Now, tell with the help of which device is the
direction of the wind at a very high altitude determined?

ince it is not necessary that the
Sﬂirection of the wind flowing at a

ery high altitude may tally with that
flowing near the earth’s surface, it becomes
imperative for the meteorologists to study
the direction of the wind not only on the
earti’s surface but at high altitudes alse. The
elouds are used te study this direction of
wind at high altitudes aleng with a deviee
called nephoseope. The sele requirement o
use this deviee is a slightly evercast sky.

Take a 20 cm
square piece of
cardboard and
draw a eirele en
it having the
diameter of 15
em. Now take a
firror of equal
diameter and
glue it en the
cardboard.
Then allew it
te dry. Put a
drep of Aail-
pelish eF 2Ry

—_——

coloured liquid at the centre of the mirror
and mark points to indicate the directions—
north, south, east and west—by the
abbreviations—N, S, E, W respectively on
the periphery of this circle. Not only this,
you must alse mark the angles fermed
between these directions like NW, NE, SW
and SE as shewn in the diagram.

Wihhille using the nephoscope, place it in the
open on some even surface and set the
indication ‘N’ towards the North. Now
watch the images of the clouds floating in
the sky, in the mirror—showm with a
coloured point. Nete the direction ef the
meving eleuds. This is the direction in
which the wind is blewing at a very Rhigh
altitude and meving iR frem the eppesite
direction.
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Hiow to measure humidity in air?

The instrument used for measuring the humidity in the atmosphete is known as
Hygrometer. By its name, it might appear to be a difficult device but it is not
difficult to understand how it functions. Let us see!

irst of all, make a stand as shown in
Fthe diagram by joining wooden

pieces and fix an empty thread spool
to wind the cotton thread, with some
support so that it may revolve freely round
its axis. Now flx a plece of white cardbeard
below the reel en which you are te draw a
scale, later,

Take a straw used for drinking cold drinks
and make its one end pointed with a sharp
blade. As displayed in the diagraem, stick it
in the middle of the cardboard just below
the reel with the help of a drawlng plna but
take care that the pertien

between the drawing pia and

the polated straw femains

large than the remaining

portion of the straw te ensure

that the weight ef the straw

femains mere tewards the

peinted end. Alse, {ake

presaution that the straw

does net get fixed up with the

eardbeard. Rather, it shewld

Be in a pesition 8 mMeve up

and dewn fresly with just a

suggestion.

Now take a long human hair and fix one end of
it on the upper portion of the reel with the help
of a pin or cellotape, and then taking the hair
above the reel, tie its second end with the pointed
end of the straw, keeping the straw horizontal.

To perform this experiment, cover your
Pyigomeieszer with a towel soaked in hot water.
Remove the towel after sometime and note
the position of the pointed end of the straw.
Due to humidity, the hair will expand and
grow longet, causing the straw to come
down. Now rerove the moistuie on the hair
by keeplnag It at seme watm and dry place.
Whem the pointed end of the
straw remains steady at a
certain point for a
sufficiently long period of
time, mark this point also.
This will be above the
previous point: Divide these
two polats into small
portions and graduate them.
Wiitdh the help of this seale,
you can find out yoursellt the
atmespheric humidity en
different days.

-aunn
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Hiow to measure gravity in liquids?

The device used for measuring the specific gravity of a liquid is known as
Hydrometer. What kind of device is this? Wiy don’t you make it yourself

and see?

tst try to catch hold of a plastic
cover of your mummy’s lipstick, if

you can. In case you fail to get one,
take a vial of homeopathic drug of one or
two drachma capacity or any discarded
thing of such shape and size.

For conducting this experiment, after you
have procured a vial, take a glass fdled with
water and also some small-sized nails.

Now put some small nails in this vial
and see if it floats in a

glass of water of
sinks due te the
weight of the
nails. 1f it sinks,
take eut seme of
the nails and see
enee again the
effeet. You sheuld
keep it i mind
that it sheuld net
enly vertieally fleat
iR the water but

) [

some part of it must remain above the water
level. Mark this portion above the water
level. Then take out the vial from the glass
and mix 3 to 4 spoonfuls of sugar in the
glass of water and float the vial again in the
watet. You will see that this time a larger
part of the vial remains above the water
level. This proves that the speeific gravity of
water increases by mixing sugar i it.

If the liquid is heawvy, or in other words, its
specific gravity is more, then a larger part of
the vial will remain above water because it
will have to displace less liquid, equal
to Its welght. Similarlly, you can
fmake a comparative
study of the speeifie
geavity of milk and
solution of salt
and other liquids
with the help of
hydremeter.
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How to measure rainfall?

You can see the rain falling but you cannot measure the amount of rainfall
merely by observation. The instrument devised to measure rainfall is known as

rain gauge. It is very easy to make one.

t starts to rain when the moisture in
] the air condenses. It is important to

know the extent of rainfall for
meteorological and agricultural purposes.
By this simple experiment, you can
understand how rainfall is measured.

For this, you will be needing two bettles:
one wide-frouthed with wide bottom and
the other wide-mouthed with narrow
bottom. First of all, pour water into the
wide-bottored bottle so that the level of
water is 2.5 em from the bottom. Transfer
this water carefully to the narrow bettle and
divide this water eolumn iate 5 equal parts.
Every part will represent 5§ mm each. New
mark eaeh of these peints with seme eoleur
and let the eeleured mark get dried. This
will be your rain-gauging jar.

Bury the empty bottle with wide bottom
into the earth upto its neck, and, if possible,
place .a funnel on it, which must have the
same diameter as that of the bottle. If not, it
will serve the purpose without the funnel as
well.

Wihen it starts raining, the rain-diops will fall in
the bottle buried in the earth. Transfer this
collected water to the slender bottle, and when
the rain stops, read the level of rain water in
terms of millimeties. In this way, by measuring
the rain water daily, you can know the average
rainfall of the entire season. In case the ralnfall
of your area is more than 2.5 em, you will be
required to put mere markings en the bettle
meant for measuring the rainfall.

87)
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What are turbines and how do they rotate with the

help of water?

e flowing water has immense power.
So much so that its power can help in
operating some very big and heavy

machines. Huge water wheels, called turbines,
are used nowadays to generate electricity under
hydro-electric schemes. How do they funetion?
You can see for yourself by

conducting the following

experiment.

Pierce through a knitting
needle across a large cork. Fix
six holder-nibs, as shown in
the diagram, around the cork
at equal distance in between,
so that these nibs make a 90°
angle with the knitting
needle.

Take a discarded coat-hanger,
open up its bends fully and
shape it in the form shown in
the diagram. Then place the
needle on this stand to see
whether it can rotate freely or
net. If it rotates, then take
that yeur turbine is reagy.

Now take a tin container and
make a hole near its bottom
and place it in such a position

that, when filled with watet, the stream coming
out of this hole falls directly on the blades (i.e.,
the nibs) of yout turbine. Do you know what will
happen? Your turbine will start rotating with the
rapidly flowing stream of water in the same way
as the real turbines rotate.
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What is photometer?

Wihat is a Photometet? You can understand its process of working by

means of a simple experiment.

e device used for measuring the
intensity of light is knowa as
photometer. With its help, twe

such sources of light can be compared, out
of which the power of one is knewn and
that of the other, unkaown. Let us see how
it is done.

Cut a narrow groove in a wooden plank and
fix an erect white sheet of cardbeard into it.
In case you face any difficulty In eutting the
groove, you can apply some other easier
method alse. The purpose is that the
cardboard sheet should remain straight and
erect. Thats all. On the plank, stiek ene
peneil each with their sharpened ends
upwards, 6n beth the sides of the eardbeard
at a distanee of 4 em from the eardboard
sheet.

Now take three candles of the same size and
fix them on a table in upright pesition-
two on one side very close to each other
and the third at a distance of abowt,

60 em from them. Place the

wooden plank with cardboard and pencils
exactly at the middle point of the distance
between the candles.

Then light the candles. Of the two shadows
falling on the cardboard, one will be darker.
Now move the plank slowly forward and
backward till it comes to the position frem
where both the shadows leek alike. The
plank will be twiee far away from the twe
candles in eomparison to its distance from
the single eandle. It is because the light ef
one eandle will be half eompated with that
of the twe eandles.

When this plank is at equal distance from the
sources of light and the shadows falling on the
cardboard are also similar, then deem it that the
candles are giving light of equal intensity. New
If you want te knew the ‘candle-power’ of a
bulb, keep it at a distance equal to

that ef the twe eandles kept en

the other side. Then to make the

shadews leek egually dark, ge en

inereasing the number ef the

eandles. The mement the

shadews leek similar, eeunt the

Aumber of the eandles and this

will tell yeu the ‘sandle-power’ sf

the bulb.
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Making a microscope at home?

You all have heard about the microscope. It is an optical device to magnify
objects too small to be seen by the naked eye. Let us make one with smaller

dimensions ourselves.

e most important components of a
microscope are its lenses through
which you see the object in its

magnified form. Here you will make the
lenses also by yourself—know this too!

Take a tin box and get a strip of 4 cm x 12
em cut out of it. Stick some cellotape on its
edges so that its sharp edges may not cut
your fingers. Make a small hole of 2 mm
exactly in the middle of the strip with the
help of a nail. How will you do it? Just put
the strip on a wooden plank and drive a nail
at the appeinted place.

Now turn the edges of the strip a little so
that it takes the shape of a bench. After
applying some grease on the hole,

put a drop of water on it with

some pointed object, like a

pencil. Now the lens of your

microscope is ready.

Then make two piles of
books of equal height at a
short distance from each
other and place a glass
sheet on them. On this

90

sheet, place the tin strip exactly in the
middle and place a mikror with some
support in a tilted position under the sheet
in such a way that the light falling on it after
the reflection, first falls on the glass above
and then passes through the drop of water.
Your mieroscope is new ready for use.

Keep a grain of some cereal, small insect or
any other tiny object on the glass sheet and
set the focus of your ‘water-diop’ lens by
pressing and adjusting the strip with your
fingers very carefully. You will immediately
see the object clearly, many times bigger
than its actual size.
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Can you measure the height of a building or a tree,
etc. without climbing on it?

is measuring of height is a very
easy job. Only you should know
how to do it. And that you will

know, now.

Ask one of your friends to stand by a wall
and then put a mark on the wall touching
the crown of the head. Measure the distance
between this mark and the ground. That
will be your friend's height.

Now ask your friend to stand very close to
the building or the tree whose height is to
be measured. Stand about 15 metres away
from your friend. Make sure that the
building or the tree, whose height is to be
measured, and your friend are equidistant
from you. Stretch your right hand towards
your friend and held a peneil in it iA sueh a
way that the sharpened end of the peneil
eomes exactly in line 6f your vision with the
erown of the head of your friend. Then start
sliding yoeur thumb 6n the peneil until it is
in line with yeur friend's feet. Do you knew
what it means? That the part ef the peneil
which is abeve your thumb represents the
height of yeur friend which you Rhave
already measured.

Now measure the height of the building or
the tree with the pencil in the same manner
and see how many times this length of the

pencil is more than the length of the pencil
you measured your friend’s height with.
Suppose it is 12 times more and the height
of your friend is 1.4 metres. Multiply the
two figures and you will get the correct
height of your object which is 16.8 metres.
Se this gives the aetual height of the tree or
the building whichever you have measured.



SCIERCE EXPERIMENTS

Cleaning the silver articles

The effect of the atmosphere on silver articles is such that they lose their
glitter after some time and a blackish layer covers them. Do you know any

easy method to remove it?

ake an aluminium frying pan and fill
half of it with wateg. Put in it two of
three spoonfuls of baking soda and

equal quantity of salt. Heat this solution and
remove the pan once the solution starts beiling.

Now put the silver articles which have lost
their glitter and have become blackish into
the solution. Make sure that these articles
do touch the pan at some place and lie
totally submerged in the solution. Take
them out after some time and wash them
with clean water. Then wipe them dry with
a towel. You will find that the blaekish layer
has gene and they have regained their lustre.

Most of the metals in their
natural form are found

in compounds from which their pure form is

separated. For example, silver is alse found In its

natural form as a compound known as silver

sulphide. It Is this silver sulphide, a

compeund of silver and

sulphur—whieh Is formed and

accufmulated as a blaekish layer

en silver. The best way to

separate sulphur frem silver is to

use seme element eapable of pulling it

eut. The reasen of using an aluminium pan iA

the abeve mentioned experiment is alse this:

Sinee aluminium has the preperty ef drawing

sulphur tewards it, it attraets and remeves
sulphur frem the silver.
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What are stalactites and stalagmites and how are they

formed?

o understand them, it will be better
to conduct an experiment first.
Remove the lid of a cardboard bex

and place one glass tumbles each en beth
sides of the bex. But be sure that the bex is
below the level of the glasses. Take four
pleees of a thick string of cotton and putting
them tegether, tle ene nail each with the
twe ends of the threads. The length sheuld
be sueh that passing ever the bex the strings
ean reaeh the bettems of the twe glasses:

Now prepare a saturated solution of the
epsom salts i.e., mix as much of these salts
in the water as can get dissolved in it.

Fill both the glasses with this saturated
solution. Imemerse each nall tled, to the
strings, In the tweo glasses and pass the
strings over the box. After a while, yeu will
see that the selution is slewly travelling
aleng the strings on beth the sides and the
droplets getting eollected inA
the middle. This is hew the
formatien of stalactites starts.

Again, when enough selution
gets collected there, it starts
dripping on the floor of the
box and the dreps thus
collected theee start meunting

upwards. This exactly is the process of the
formation of the stalagmites.

The process of rising up and dripping down
of the drops of the solution centinues
unchecked. Wiith the passage of time, the
water part of the solution evaporates leaving
behind the solid salt. Similatly stalactites
and stalagmites are formed in nature.

In the caves of the limestone region, these
wonderful creatioas of mnature—the
stalactites and stalagmites—look like
pointed large lcleles but in reality, they are
the result of the contiAuous depesition of
the calelum-mixed water from the eaves'
ceiling whieh eventually leaves enly ealeium
salt behind in the form of stalactites and
stalagmites.
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Hiow do fingerprints help in detecting crimmiinals?

ere are lots of ridges on the
uppermost layer of the skin of
your fingers. Theit function is

to help the hands have a good grip on
any object to prevent it from slipping
from them. 1f you want to knew In detail
abeut them, just try the following
methed:

Blacken a piece of paper with a 2 B or
3 B soft lead pencil and then rub one of
your fingers on the paper vigorously to
blacken it too. 1f neeessary, fub the
peneil ence again on the paper because
you need a thiek layer of the black lead
poweder o6n your finger.

Now, cut about 5 to 6 cm long strip of
transparent sticky tape and place the
blackened fingertip on the sticky side,
pressing it carefully there. Now when
you remove your finger, you will find a
mark on the tape which Is your own
fingerprint! Stick this side of the tape
en a blank papet. Now it is fully preserved.

Similarlly, take the prints of your other
fingesis and also of your family membets and
friends. Don't forget to write down the
names of the persons agaiast their
fingerprints.

Viewing these fingerprints with a
magnifying glass, you will observe that no

|

two fingerprints are identical. That is why
the fingerprints found at the place of crime
play an important role i apprehending the
eriminals by the police. The. fingerprints
taken from the site of erime are tallied with
the fingerprints of the prefessional
eriminals and of the other suspeets available
in the pelice records te identify the
eriminals.




SCICREE CHEEMATHS oo

Hiow to trace footprints?

Footprints, like fingerprints too play an important role in detecting criminals.
How are footprints preserved as an evidence?

thief while escaping
often leaves his
footprints on the

damp earth in such a way
that the police get a vital
clue agalast him. You can
yourself see how these marks
are preserved.

Press your foot a little on a
flower-bed or somewhere
else where the earth is soft
and wet and then remove it.
You will see a full footprint
on it. Now cut a long strip of
cardboard  sheet  and
eneireling the foetmark by its
edges, thrust it inside the
eafth. Then prepare a paste
of Plaster of Paris with water
and peur it in the eardbeard’s
gireular enelesure and then
allow it te dry. After 8 te 10
heurs, the plaster will
beeome so hard that ysu ean
easily lift it from the earth
after remeving the cardbeard
strip. Remeve the seil sthek
6A 18 the cast and then apply
grease or mustard ail R it:

Now place this cast on a table, keeping the
side with the footmark upward and encircle
it with another strip of cardboard. Pour
again a paste of the Plaster of Paris in this
enclosure too as you did earlier.

After a few hours, when it becomes quite
hard, separate the two parts carefully. The
second part which you prepared
subsequently is the replica of your foot
which can be produced as an evidence
anywhere and can be preserved for a long
time.

s L1
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Hiow is it possible to measure the distance between the
earth and various heavenly bodies so accurately while
sitting on earth? Do you know?

irst conduct an experiment yourself
Fin a big room. Suppose you have to
measure the length of the floor of
your room without actually crossing it.

What will you do? Can you tell? Okay, I will
tell you. Now listen attentively!

First take a 3-metee long string and ask two
of your friends to hold it at its ends in a
stretched position and to stand about half a
metre away from the wall of the width-side
of the room. Now keep one end of the
drinking straw on the left side of the string
and pointing this straw towards the
oppesite wall, leek at some peiat of mark
there threugh the straw.

Now ask one of your friends to take a strip
of thick white paper of the dimension, 1
m x .25 m and place it just below the
straw in such a way that the smaller
side of the paper strip remains in
touch with the string and its left
corner meets the joining point of

the straw and the paper stfip.

New draw a line en the paper

aleng the straw. Again keep

the straw en the right side ef

il

the string in the same way and look at the
same mark through the straw in this
position. Repeat the process. This time you
will get a line drawn on the paper which is
meeting at its right cornee. Now with the
help of a scale draw these lines further so
that they meet, and measure its length.
Then multiply it by 12. Se yeu have
measured the length of your reem witheut
gressing it. New measure it By a feetsecale
and eheek it by aectual measurement. If
there is a difference between the twe
measurements, you have eommitied a
mistake somewhere.

But don't worfy, you can correct these
mistakes by regular practice.
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Hlow can we measure the temperature of the moon and

other heavenly bodies?

e use a thermometer to find out
the temperatute of an object.
But this method is possible

only for these objects which are within eur
reach. However, scientists do measure the
temperature of distant celestial bedies while
sitting right on earth. How dees it beeome
possible—have you ever theught ef it?

You can get the idea by conducting a simple
experiment. All you have to do is to procure a
thermometer having coloured water instead of
mercury. You ean alse buy er berrew sueh a
thermerneter from your schoel laberatery. The
rest is easy. Light a bulb in yoeur reem and
keeping the thermermeter a litile away from the
bulb, nete dewn the temperature imfediately,
Then nete the temperature again after twe
finutes. Frem the difference found iR the
temnperature recorded beth the times, it will be
elear that the heat present in the light affeets the
thermemeter.

Now converge the light of the bulb at a
point with the help of a magnifying glass
and hold the thermometet in such a position
that the converging light falls straight en
the bulb of the thermometer. You will see
that the temperature is rising. What actually
happens is that the rays of the light coming
from the bulb are deviated by the
magnifying glass to foeus them on the bulb

of the thermometer to record the

temperature.

Scientists measure the temperature of the
celestial bodies by this method only. The
difference being that they must also know the
size of the body and that of the lens, the
distance between the lens and the body and the
variation between the two recorded
temperatures. The rest is guite easy for them to
knew by ealeulations.



)

= SEIEACE EXPERIMEMTS

The astronomers have their own method of recording
the temperature of the celestial bodies? What is it

actually?

o you know the difference
between a star and a planet? The
stars are the bodies which are

illuminated by their own light but the
planets do not have their own light and they
only reflect the light they receive from a
stat. The method adopted by the
astronomers to find the temperatuie is
applicable enly te these celestial bedies
which are stars and are extremely het.

Hold a nail with the pliers on a
high flame and notice closely the
change that appears in its colour
on getting hot. Then you will
observe that with the increase in
temperatute, its colour is alse
ehanging In a gradual manner. The
dull red eoleur will turn to bright
ted and then te yellow and efange.
If the flame is guite bright, this
yellowish Aue of the nail will turA
e white and then bluish-white.
The astrenemers try te guess the
temperatuce of the distant bedies
By clesely wateRing their emitted
eolgurs with the help ef a very
powerful teleseape. For example,
the stare with yellewish hue are

considered to have higher temperatute than
those which appear red, while the ones with
bluish hue are hotter than even the yellow
ones.

You reckon our sun to be very hot, don't
you? But in fact, it is just a yellow star.
Anothet similar yellow star is C@apéiia.
Artarees and Ardtwess look red and Soitius,
Rifgk/ and Kgga, etc. appear blue.
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Is it possible that your tongue may at times deceive
you in recognising a particular taste?

t may seem incredible to you. How is it
] possible to get a taste of something

different than the one you eat? But it is
true and you will have to agree with it also
when your tongue fails to tell you the
correct taste.

Take an apple and a pear and cut these into
thin slices. Now blindfold one of your
friends without letting him know
anything about these fruits. Put a

slice of apple iate his meuth

and simultaneously held a

piece of pear right under

his nese. Be eareful that

the piece you are Relding

fmust net teueR his

nese. New ask Rim

what he is eating and

he will say pear instead

of apple.

fully. Have you ever noticed that just when
your nose gets blocked due to cold, you do
fiet enjoy the taste of your food? Anyway,
new enwards, notiee It carefully, and then
you will knew that your tongue enjoys the
taste of most of the eatables because your
nese fully eooperates in recognlsing them.

As a matter of fact, it is
owing to the position of

our nose being just above

our mouth that we enjoy the
taste of some eatables by their
smell or flavour that our nose
reeeives. Wiithout a nose,

we will net be able

to enjey eur foed

e ]

e
L]
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Is it ever possible that the sensitivity of your skin may

deceive you too?

henever something touches us
on any part of our body, we
instantly become aware of it,

don't we? But how is it possible without our
having a look at it? Let me tell you. There
exists a network of nerves just beneath our
skin, all over our body wherein different
nerves remain aetive for different
experiences. But this netwerk is net

uniformly spread in our entite body. In
order to test this fact, you can conduct the
following experiment.

Blindfold yourself and ask one of your
friends to prick gently on your palm with
the pointed end of a pencil. Ask him to take
another pencil and prick with the pointed
end of beth the penells oen your palm
keeping a distance of aboeut 5 mem between
the twe peints. Let him repeat it at different
peints A your palm—semetimes with enly
ene and semetimes with beth the peneils.
Every time you must tell him whether he is
using ene peneil or twe in his each attempt.
Hew many ticaes 6aR you answer eoFrectly?

Now try to experience this prick on the back
of your neck. Ask your friend to repeat the
actlon on this part also and see how often you
answer correctly. Do not be disappointed if
your answers are mostly incorrect. This is
bound to happen. The number of nerves
beneath the skin of your palm is mueh mere
than that of the nerves at the back ef your
neek, 1t is these nerves which transmit the
experience of the priek to the Brain. It is
ewing te this reasen that semetimes you get
eonfused. Try {6 conduet this test oR the Sller
parts of your bedy alse.
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When your own eyes deceive you!

any a time, it so happens that
things look different to you
from what they actually are.

Such a situation is known as epitiel/ :/Ilsion,
Thete can be a number of reasens for this.
At times, it s6 happens that eur eyes are net
able to see any ebject or a seene properly
and send wrong deseription te the Brain
which ereates eenfusien. At other times,
without paying mueh attention te the
deseription sent By the eyes, the brain
68neeives a picture Which is neerrest.

Here are some examples of optical illusion
which perhaps will compel you to get
confused. See them for yourself.

Doesn't this pattern
appear as if turning
around?

Wiich line is longer of the two?
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S¢m projects and models play a pivotal role in inculcating
scientific temper in young minds and in harnessing their skills.
Students of classes 10th, 11th & 12th have to work on such
projects and these carry much weight in the overall performance.

All these aspects have been considered during the compilation of
the projects and models. This book will also be an ideal choice for
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S¢m can be fun if presented in a proper interesting
way. To keep young readers from losing interest in this
exciting subject, it is necessary that they are initiated into
it in proper manmer. The wrong initiation makes them
allergic to the subject. This is the basic principle and
purpose behind this book.

Here while on the one hand it acquaints you with the
simple methods of making scientific equipments like
telescope, barometer, hectometer and many others, on the
other, interesting ways of carrying out many scientific
experiments and making exciting toys have been explained
with suitable illustrations. Language is easy, lucid and
comprehensive with step-by-step instructions to perform
experiments.
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course Coliitthem have always been attracted towards bright colours, various
shapes and divetse objects that they see around them. Nature
ﬂ fascinates them. The beautiful birds, animals, flowens and trees fires

their imagination and they want to capture it on paper. But how,
for all are not artists.

W, this book has been especially developed for those who want
to learn and master the art in a fun way. The step-by-step instructions,
along with the audio-visual CD), will show you how to create
beautiful pictures. See how a circle or an oval transforms into a
flomar or a peacocl; a few lines here and a few there become a

A step-by-sep human fiigure.

learning book This book starts with the basics — lines, shades, texture, balance,
Full colour

available witl FREE ThutoidalCED harmouny,. rthythm, tonf:,, colours, etf:. and goesr f)n to teach the
various different techniques of drawing and painting.

So pick up a pencil and paper and let your imagination fly. Gain confidence with each passing day
and master the art of drawing and painting.
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§p(ife in Seikngee is an unusual book replete with interesting incidents, funny

situations, memorable events and little known facts from the lives of scientists,

researchers, inventors and matheraiicians. Herein you will find ne pungent formulae

or esoteric ideas, simply a colourful embroidery of humetous stoties and amusing

anecdotes laced with unforgettable incidents from the fascinating lives of these great

geniuses.

This book does not contain the serious science from cloistered laboratonies. Instead,

it transmits the crackles of laughter that cracked up these labs ~ sometimes in

wonder, sometimes in mirth and sometimes in mysticism. From C.V. Raman to Srinivas Ramanujan, Isaac
Newton to Albert Einstein, Michael Faraday to Theomas Edison and Marie Curie to Guglielmo Mareoni,
Spie in Seintee has funnies and anecdotes on one and all. So, whether you are interested in science or
only dig pure fun, Spir i Sti#ite is just the right book for you.
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