Life would not have been possible on
earth without water. In fact, life
originated in water. Water covers
three-fourths of the earth’s surface. It
makes up 70 per cent of our body and

80 to more than 95 per cent of fruits
and vegetables.

In ancient times, water was
considered an element. But now it is
established that it is a compound of
hydrogen and oxygen. Among all the

compounds found on earth, water is the
most abundant.

Fig. 16.1 Three-fourths of the earth’s surface is
covered by water.

'WATERIS ESSENTIAL FORLIFE

Water is essential for every living being—plant or animal. It acts in life processes in three
ways.

1. By taking part in biochemical reactions The chemical reactions that take place in a living
being are called biochemical reactions. Photosynthesis is a biochemical reaction in

which water reacts with carbon dioxide in the presence of sunlight and chlorophyll to
form glucose.

2. -By acting as a |.'nedu.1m Watef acts as a medium for the processes inside the body of a living
being. The reactions involved in digestion, for example, cannot take place in the absence of
water. Water also helps in the transport of substances inside the bodv. For example.
nutrients move in solution from one part to another inside a plant. Blood }I’n h contains &
lot of water, carries nutrients, gases, wastes, and so.on, from one art ftr’,wb (; to another:
The waste products expelled by the body as urine are also dissolvl()ed ixf wateer e
3. By acting as a coolant Water hel P

you sweat a lot. The evaporation opfstlzz ;\?vgezltalil;hs t(t)e(r:r;perature o e oy sumpe

ol down your body.

THE USES OF WATER s

We need water for i ' T e R P

ik A v e various purposes. The main uses of , il
old, agricultural and industrial, of water can be classified 1P
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Water

" Household use

. ' o use
We use water for drinking, cooking, bathing, washing, cooling fmd gardfr_ltmii’ :Zf tilswaste
water for flushing toilets and cleaning floors. We realise how 1mpor12;rT 1 e itilfiorat
water when the water supply fails for a couple of days. There are some things yVhile brushing
home to avoid wasting water. For instance, you should not leave the taf) 0.111 ‘bathe using a
your teeth—you should use a mug of waler instead. Also, you could Lasll yt pat e

bucket of water. If you leave the tap on, you could end up using three buckets o .

Make a rough estimate of the amount of water your family uses for cooking and drinking ina day. TT.e tatskh\(/)v\ll:ll
become simpler if everyone keeps track of the number of (say 2 L) bottles of water they are using. To estimate .
much water is used for washing, cleaning and bathing, ask everyone to use buckets of water. rather than running
water. Find out the capacity of the cistern to calculate the amount of water flushed down the toilet every day.

Answer these questions after you have made your calculations and compare them with those of your
classmates.

1. Isittrue that we use five (or six) times as much water for bathing, cleaning, and so on, as we do for cooking
and drinking?

2. Is this fair, considering that a majority of the people in our country do not get clean water for drinking?

Agricultural use

- other purposes. So, a large amount of water is required for

Like all plants, crops need water for (i) photosynthesis, (ii) drawing minerals from the soil,
and (iif) transporting substances from one part to another. They also lose a lot of water by
evaporation, mainly from the leaves. This loss of water is known as transpiration. The
amount of water thus lost is several hundred times greater than that used by plants for

producing a crop. You may be
surprised to learn that for producing 1 kg of corn, the plants use 350 kg, i.e., 350 L, of

water. We say that the water requirement of corn is 350. The water requirement of wheat is
500 and that of potatoes is 636.

Fig. 16.2 Huge amounts of water are needed for irrigation.
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- 1yre to meet 1o the needs of Fhe crop Erowing o
sufficiently moist..That is why farmerg neeg' \
(& of water are rcquircd for this purpose. o
S0 attl «

The soil must contain sulli
may not rain enough for th
irrigate the land. Huge amoun

Industrial use
. hecause they need huge ,
) 5 rivers because quanti;
Industrics are often sel up on the banks of les of

waler for the following purposcs: 1 reaction is called a
i : e
As a reactant (a substance taking part in & chemic Actany)

s
2. As a solvent ity and for other purposes
3. Steam is used for the production of electricity

4. For the disposal of wastes

5. As a coolant

Fig. 16.3 Steam is used in cooling towers.

INTERCHANGEABILITY OF THE STATES OF WATER

Water exists in all three states in nature. It also changes from one state to another. How do
these changes occur, and what favours these changes?

Fig. 16.4 The visible states of water in nature
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1d condensation

aporation and condens
Evapor : lensation of water take place frequently i
at these phenomena in some detail. STy nmatlines Leb us take @ ook

Evaporation You know that when a liquid changes int
{hat the liquid has vaporised. Vaporisation is fast at t}? lllale‘ ‘.’aPOUT A
change in state from liquid to vapour also takes pl e boiling pO.iI.lt of the liquid. But the
B ton, Tt st s | place below the boiling point. This is called
evap . ve observed that a small amount of water spilt h
disappears on its own. And wet clothes dry when hung on a clothes line I;‘Ill tl(zTl ;1 pone
pecause water evaporates into the atmosphere. Some questions ma com.e to ) apP; I']S
this context. Why do wet clothes dry faster in the sun than in the sh};de? Wh yc;)(? Ihmmt lj:n
a comparatively long time to dry in the rainy season? Why do we spread t{lem oi’ oi Z
clothes line? Why do clothes dry faster when there is a breeze? You can seek the answers to
these questions by doing the following activities.

Take two similar shaflow dishes. Pour small but equal
amounts of water into them. Place one of the dishes in the sun

disappears. Water from the dish kept in the sun disappears
first. This is because the water kept in the sun receives more
heat than that kept in the shade. In fact, the hotter the liquid,

the faster is the evaporation.

Take a glass, a bowl and a shallow dish made of the same
material, say steel. Pour small but equal amounts of water into
them. Let the water evaporate in the sun. Do the water
evaporate from the glass the slowest, from the bowl faster and

from the shallow dish the fastest? e
[

This is because a liquid evaporates from the surface. So,
Fig. 16.5 A draught helps a liquid evaporate

the larger the surface (i.e., the surface area), the faster is the P
aster.

evaporation of the liquid.

Take small but equal amounts of water in two si

fan and the other away from the fan. Do you find tha

away from the fan? This is because the draught (i.e., a current of air) conti
s to be formed and the water evaporates faster.

vapours are formed. This helps fresh vapour

milar shallow dishes. Place one of the dishes under a moving

t the water under the fan evaporates faster than that placed
nuously blows away whatever

Conditions that help evaporation In short, the following conditions help evaporation

gher the temperature, the faster is the evaporation of a

1. A high temperature The hi

liquid.
2. Low humidity Air always contains water vapour. But there is a limit up to which it
can take up water vapour. When air contains much less water vapour than its
air is said to be dry. When it contains a

* capacity, its humidity is said to be low, or the
lot of vapour—close to its capacity—the air is said to be humid. Naturally, humid air

can take up less water vapour than dry air. In other words, evaporation takes place
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aster in dry afr, This 18 why wel clothes dry faster In summer than jp

sCason, allny
3. A large surface arca The larger the surface area, the faster Is the evapory
e . ‘ ; Ve )

liquid. This s because molecules evaporale only from the surface of 4 ;l lon o ,

- ‘ ‘I“lrl I3

. By

es on a clothes line, we increasce the surface ar
. . € :;l f)f ”
e

spreading out wel cloth

clothes.

4. Draught A draught helps a liquid to cvaporate.

Condensation A change in state from gaseous to

liquid is called condensation.

If you place some ice in a glass or take out a
bottle of water from a fridge. the walls of the glass
or bottle will look hazy. This is because droplets of
water collect on the outside of the glass or bottle,
making it look hazy. If you leave the bottle or
glass for a few minutes, the droplets combine to
form bigger drops. Being heavy, the drops trickle
down and collect at the bottom.

OIMES

Where does this water come from? It ¢
from the surrounding air. Air contains water o 16,6 Droples of
. . 19. . rople
rapour, which condenses on being cooled. 9 plets of water collect on the
outer walls of a glass containing ice.

Heat some water in a kettle. When the water starts boiling, some white ‘vapours’ will appear ata small distance
from the spout. But after some time, you will see no such ‘vapours’. Now place a vessel containing cold water
near the spout. You will find that water droplets collect on the outer walls of the vessel.

The white ‘vapours’ are not actually water vapour.‘ Water vapour is colourless and so, invisible. When it
reaches a short distance from the spout, however, it gets condensed by the cold air it meets. The tiny droplets
thus formed appear to be white vapours. When the surrounding air becomes hot after some time, these droplets
vaporise again and become invisible. But when the vapours come in contact with a cold surface (the vessel

containing cold water), they condense.

Fig. 16.
gl ‘ _7 Steam condenses on the walls of a |
containing cold water. e
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THE WATER CYCLE

//_—.f .
- irom the land and sea continuously evaporates into the atmosphere, Al we ug
\\mm(ﬂ_ water for different purposes. Yet the amount of water op the cart}; is alseu
(ant. This Is because the water is not lost—it only circul B
constaitt:

ates among the lanq
. y Se
. This circulation of water is called the water cycle, We will study it in three parts a and
R : )

a ]()t

poration and condensation
fvd

Wwater evaporates from the oceans, lakes, rivers and ponds, as well as from plants ang
animals. If the air is too cold, as on winter nights, the water Vapour condenses at g very low
height and foris @ Jog. A fog may extend from the ground up to a heigh of about
three-fourths of a kilometre. In the day, if it is warm, the vapour rises with hot ajr. With
increasing height, it becomes colder. Nearly a kilo

metre above the surface of the earth, it is
cold enough for the water vapour to condense into droplets around dust particles to form
clouds.

Precipitation

large, they fall. While falling, if they meet

meet cold air or cold mountains, they fall as rain. Forests also attract rain because they
are cool.

Clouds

L‘%‘%H_‘ S

Evaporation

o 0d Wi Y

- aste Qafer from
e cusehold and { fo-
! S ad industrial use (Y

Fig. 16.8 The water cycle
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rals ¢ becanse it is ve i
freczea Into cryatala of e ery coly. -
In very hiligh elonds, the water 1t henvy. Sometimes rain passes throy b leg,
1 |\"~""“ ’.‘” e """'""'A't‘ W '“ n ”“'\‘ lH'! onne L l nv(: |
108,

colld laver of afr and freeses into hatlstor

dr condenaes into droplets oyer an

e SUirr,
During a cold night, the water vapont ,”l . played ontdoor games ke cricket o r“”'""
: fn a1 veont have ple - oo,
Wposed to i1, This I cailed dew, ' al the grovund 15 wet o Gl
WV I e moming i winter, you may liave notlee ol that the g 1 With dey, i
[ i [} { '
v 1 ML T AR
den cvaporates in the sun as the dy ol
o the earth in any form__
The deposition of water from the atmosphere onto .ol “Uf m llqum -
) ' Ratn. snow. hafl and dew are forms of prec IpH:ltlnn,
A\ ¥ v o? .

e

solid - is called precipitation,

Return to the ocean
‘ +oceans. Land is at a higher level 1.
he water that talls as main or snow returns to the oceans. 14 ‘ & evel thap the

ocean. Therefore, most of the rafnwater runs off to occans, cither directly or through rivers an
streams. Snow from the mountains melts and runs off to rivers, which merge with the OCezn
The water we use for varfous purposes is discharged into lakes, rivers or oceans after beirg
reated. So, this water too returns to the oceans. The oceans also get plenty of water direcsy,

through rainfall,
We have already defined the water eyele. It can also be defined as the continual €xchange
water between the air, the land and the ocean. Life on land would not have been possibls

without the water cycle.

SOURCES OF WATER

We depend upon three main sources of water—surface water, groundwater and rain.

Surface water

Water bodies like rivers, lakes and ponds form a major source of water for us. The water
from these is called fresh water. Seas and some lakes, on the other hand, contain sa
water, which cannot be used for household, agricultural or industrial purposes. But
evaporation from the sea is the major source of rainfall. And rain replenishes our surface
and groundwater resources,

Groundwater

There is a great reservoir of water underground. This is called groundwater. Let us see how
it is formed.

A part of the rain that falls over land seeps (we also say that it percolates) through the
soll. It displaces the air trapped between solil particles. It also passes through some kinds of
rocks, and slowly moves downwards Ul it meets rocks which it cannot i)emleate- Above
such rocks, this water accumulates, The Zone in which this water accumulates is called the
saturated zone. Thus a reservolr of sroundwater is formed. The level of groundwater is
known as the water table. )
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Groundwater is pumped out through manually
opcrated or power-operated tubewells. It is good
for houschold, agricultural ang industria]
purposes.

Is groundwater everlasting? Groundwater g not
everlasting. With the growing Population, the need

for water is also increasing, When too much

groundwater is pumped out, the water table falls.

And quite often it falls below the lower end of the
pipe in the borewell. Then no water can be
pumped out. Groundwater js partially replenished
by the direct Seéepage of rainwater. It is also

replenished by seepage from g nearby river, if any.

Then the water table rises again.

Manually operated
Power-operated tubewell
tubewell

——e

Water table

159

Fig. 16.9 Groundwater

Manually operated
Power-operated tubewell
tubewell

Fig. 16.10 Groundwater can be pumped out only when the water table is high, not when it is low.

You may have seen water gushing out from
under the ground from a spring. This water is
groundwater. Springs supply water to many
lakes and ponds.

s
) 2 .

Fig. 16.11 A spring
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DROUGHT AND FL!

role rain plays It
e an acule wa
s of lile.

We have just discussed the
can destroy crops and cre
widespread destruction and los

«

What will happen if it does not rain?

For us, the major source of water is T

the soil. Pla

too hard.
continues. So the plants lose w

animals have nothing to grazc on.

Without rainfall, there i
there is a shortage of food. Farmers W
immensely. Rivers, lakes, ponds and wells

This leads to a shortage of
or no rainfall for a year or two,

h

‘gll% Find out about a few drought-prone areas in our count
@ can there be other causes t00?

¢ for Class 6

Big cracks develop in :
ater very fast and finally die. G

drinking water. Whe
we say that there is a drought.

FLQ_(_)_D—-THE TWO EXTREMES

| renewing our water resources. Lack of rg
ter shortage. Too much rain can algg C:fall
USe

ain. If it does not rain, the soil dries up and becon
nts do not get moisture, but transpir"ttisS
alon

rass does not 8row anq

s no water to irrigate the crop land. So crops get destroyeq ang

o depend on crops for their survival suffe,
dry up. The water table falls and borewells fy)
n a place faces such conditions due to poo;

ry. Is it only the lack of rainfall that causes drought? or

......................................
.....................

What will happen if it rains heavily?
When it rains heavily, the soil soon gets
saturated with water. All the water cannot
seep through. Moreover, roads and buildings
also stop seepage. So, water accumulates over
the land. This condition is called
waterlogging. When it rains continuously for
several days, rivers overflow, and the land gets

submerged. This is called a flood.

Too much water in the soil displaces most of
the air. Therefore, animals  living
underground, like earthworms and snakes,
come out in search of air. As the roots of

plants cannot move, the plants die.

Fig. 16.12 Floods disrupt normal life.

When ponds, lakes and rivers overflow, the aquatic animals living in them also get forced
out. There is great loss of aquatic life. Floods also ruin crops. They can also cause massive

loss of life and damage to property.

Floods wash awgy the upper layer of the soil. We call this the erosion of soil. Plants and
trees prevent erosion because their roots hold the soil particles strongly.

Trees also break the force of flood water. To prevent soil erosion, we must discourage the

cutting of trees and the uprooting of other plants.

]

|

et
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Fig. 16.13 Erosion of 4oil

~_LET US CONSERVE WATER

The need for waler Is inere:

asing every day with rise in population. We have
food, so we need more water for Irrigation. Industrie
needs. This too adds to the demand for waler,

We must, therefore, realise (the need for using water very carcfully. When we use a
resource very carcfully so that It las(s :

as long as possible, we say thal we conserve it.One
way of conserving walter is (o make use of ralnwaler, Making usc of rainwater is known as
rainwater harvesting.

lo grow more
s also must expand to cater for our

Rainwater usually runs off into rivers and then into the
to renew groundwater resources. Bul in urban are
structures and melalled roads, even (his
utilise rainwater inste:

sea. Some of it seeps through the soil
18, where the soll is covered with conerete
Is prevented. We can, however, make an cffort to
w of allowing 1t o run off, Here are some ways of harvesting rainwater.

v

14

1. Pits or tanks are dug in low-lying arcas (o collect rainwater. This waler can be filtered,
disinfected and supplied for consumption. Sometimes, the collected water (after being

filtered) is fed Into the dried-up horewells (o replenish the groundwater reservoir.,
. Rooftop rainwater harvesting is also useful.

The rainwater from the roof of a house is

collected through pipes in (anks on the

ground. How much waler do we gel this way? LN,
Let us suppose the roof area of a house Is Gy % R e N
100 m?, the annual rainfall is 100 cm (1 m), NS SR R, :

and that we are able (o collect only 70% of
the rainwater. Then the volume of water
collected in a year is 100 m? x 1 m x
(70/100) = 70 m® = 70,000 L. For a family of Gutter
four, requiring 400 L of water a day, the

harvested water will run for 175 days, i.c.,
about 6 months.

Fig. 16.14 Rooftop rainwater harvesting
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S, I hilly area, where there are hills
on three sldes, o reservolr 1s made
by radsing a dam on the fourth side,
The harvested radnwalter Is supplied
(o the nearby clty,

Fig. 16.15 Rainwater harvesting in hilly aregs

Points to Remember.
« Water s essentlal for e, It takes part In blochemlical reactions and also acts as a medium for living

processes and a coolant In the llving system,

« We need waler for houschold, agricultural and Industrial purposes.
« Water exists In three states. It 18 present In all the three states in nature. The three states of water are

interchangeable,
* A change In state from liguld to vapour below the bofling point of a liquid is called evaporation. A high

temperature, low humidity, a large surface arca and a draught help a liquid evaporate faster.
« A change In state from gascous to liquld Is called condensation.
« Surface water, groundwater and rain are our sources of water,

« The level of groundwater Is known as the water table.
The amount of water on the carth I almost constant. This is because water is not lost—it only circulates
among the land, sca and alr. This circulation of water fs called the water cycle.

The deposition of water from the atmosphere on to the earth in any form is called precipitation. Rain,

snow, hail and dew are forms of preciplitation.

When it does not rain for a year or two, we have a drought.

Heavy rains cause waterlogging and floods.
The removal of the upper layer of soll is called erosion of soil. Plants and trees prevent erosion of soil.

as possible is called conservation of the resource.

It involves making use of rainwater instead of

Using a resource very carefully so that it lasts as long

* Rainwater harvesting Is one way of conserving water,
allowing it to run off.
Exercises

A. Answer the following in not more than 20 words,
1. Which is the most abundant compound on the earth? Name three of its main uses.

2. Name one blochemical reactfon in which water takes part.

i
J
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