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In this chapter we shall discuss two
desiructive natural phenomena. These
are lighming and earthgualkes. We shall
also discuss what steps we can take to

minimise destruction caused by

12.1Lighining

You mighit have seen sparks on a
electric pale when wires become loose.
This phenomenon is quite common
when wind is blowing and shaking the
wires. You might also have seen sparks
when a plug is loose in its sockeL
Lightning is also an electric spark, but
on a huge scale,

In ancient times, people did not
understand the cause of these sparks.
They were, therefore, afratd of lightning
and thought that the wrath of gods was
visiting them. Now, of course, we
understand that lishining is caused by
the accumulation of charges in the
clouds.
lightning, but we have to take
precautions to protect ourselves from
the deadly sparks.

The Spark=stha the Greeks Knew
Ahout

The ancient Gresks knew as early as
800 B.C. that when amber (amber is a

SoMmE NATURAL PHENOMENA

We need not be afraid of

kind of resin) was rubbed with fur, &
attracted light objects such as hair. You
might have ssen that when you take
off woollen or polyester clothes, your
hair stands on end. If vou take off these
clothes in the dark, vou eyen see a
spaz_k and hear a crackling sound. In
1752 Benjamin Franklin. an American
scientist, showed that lishiningand the
spark from your clothes are essentally
the same phenumena. However. it took
2000 years for this realisation t occur.

We shall now study some properties
of electric charges. We shall also see how
they are related to the lighining in the
sky.

Lzt us perform some activities to
understand the natiure of electric

charges. But recall first what you might

have plaved as a game. When you rub



a plastic seale on vour dry hair. the
12.2 Charging by Rubbing

Activity 12.1

When a plastic refill is' rubbed with
polythene. it acquires a small electric
charge. Similarly. when a plastic comb
is rubbed with dry hair. it acquires a
small charge: Thiese objeets are ealled
charged objects. In the process of
cl-mgingthe:mﬁllarﬁihnﬁaﬁtbcmmh
polyvtherie and hair alse get ch

Let's try to charge meﬂnthﬁr
objects that are ﬁgmﬂlar to you.




12.3 Types of Charges and
Their Interaction

We will select some objects [rom
Table 12.1 for the next activity.

Activity 12.3

Let's summarise the observations:

e A charged balloon repelled a charged
balloon. B N

* A chargai refill repelled a charged

. Eutathargedhaﬂm attracted a

charged refill.

Does 1t indicate that the charge on
the balloon ts of a different kind from
the charge on the refill? Can we say
then, that there are two kinds of




charges? Can we also say that the
charges ol the same kind repel each
other, while charges of different kind
atiract each other?

It s a convention to call the charge
acquired by a glass rod when it is
rubbed with silk as positive. The
other kind of charge s sald to be
negative.

It 1s observed that when a charged
dlass rod 1s brought near a charged
plastie straw rubbed with polythene
there Is attraction between the (wo.

What do you think would be the kind
of charge on the plastic straw? Your
guess, that the plastic strawwould carry
a negative charge Is correct.

The electrical charges generated by
rubbing are static. They do not move by
themselves. When charges move, they
constifute an electric current. You have

been reading about electric current since

Class VI. The current in a cireutt which
makes a bulb glow. or the current that
maikes a wire hol. Is nothing Bl a
motion of chargdes.

12.4 Transfer of Charge
Activity 12.4

so ﬂmtu:' I pnrpeudmulm‘ to i
(Fig. 12.4). Charge a refllland touch

melals are good

it with the end of the - paper clip.
mpnl each uthﬂr or nttmnt E‘Eﬂh'
other? Now. touch other charged
bodies with the end of the paper clip.
Do fofl strips behave: ln*rl:he same
way i all cases? Can this apy

humediudmﬂwheuwu body is

The altminium [oll sirips receive Lhe
same charge {rom the charged refill
through the paper clip [remember that

conductors of
electricity). The strips carrying similar
charges repel each other and they
become wide open. Such a device can
be used to test whether an object Is
carrying charge or not. This device is

known as electroscope.

Thus, we find that electrical charge
can be transferred from a charged object
to aniother through o metal conductaor,

Touch the end of the paper clip gently
with hand and you will find a change in




the toil sirips. They come back to their
original state. Repeat charging of {oll
sirips and touching the paper clip. Every
time vou will find that the foil strips
collapse as soon as you touch the
paperclip with hand. Why does it
happen? The reason Is that the foll strips
lose charge to the earth through vour
body. We say that the foll strips are
discharged. The process of translerring
of charge from a charged object to the

carth Is called earthing.

Earthing 1s provided I bulldings to
protect us from electrical shocks due
to any leakage of electrical curment.

12,5 The Story of Lightning

It 1s now possible to explain lghining
in terms of the charges produced by
rubbing.

During the development ol a
thunderstorm, the alr currents move
upward while the water droplets move
downward. These vigorous movements
cause separation ol charges. By a
process. nol yet completely understood.
the positive charges colleet near the
upper edges of the clouds and the
negative charges accumulate near the
lower edges. There Is accumulation ol
positive charges near the ground also,
When t(he magnitude of the
accumiulated charges becomes very
large, the atr which Is narmally a poor
conductor of electricity. 1s no longer able
to resist thelr flow. Negative and postilve
charges meet, producing streaks of
tright Hght and sound. We see sireaks
as lighining {Flg. 12.5). The process is
called an elecirie discharpe.

Fig. 12.5 : Aciumitileation of charges leading (o lightninig.
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The process of eleciric discharge can
occur between two or more clouds, or
between clonds and the earth. Today we
need not get frightened by lighining like
our ancestors did. Now we understand
the bastc phenomenon. Sclentists are
tryilng hard to Improve this
untderstanding. However, lighining
strike could destroy Itfe and property. It
Is, therelure, necessary to tuke measures
to protect ourselves.

12.6 Lightning Safety

During lghining and thunderstorm no

open place s safe.

® Hearing thunder Is an alert to rush
to a saler place.

¢ Afier hearing the last thunder, wait
for some time before coming out of
the safe place.

Finding a Safe Place

A house or a bullding is a sale place.

If you are iravelling by car or by bus,
you are safe inside with windows and
doors of the vehicle shut.

Do's and Don'ts during a
Thunderstorm

Outside
Opent vehicles, ke motorbikes., tractors,
eonstruction machinery, open cars are
nol safe. Open [lelds, tall trees, shelters
In parks, elevated places do not protect
us from lghtning strokes.

Carrying an umbrella Is not at all a
good Idea during thunderstorms.

H in a forest. take shelter under
shorter trees.

If no shelter 1s avallable and you are
n an open field. stay far away from all
irees. Stay away [rom poles or other

metal objects. Do not lie on the ground.
Instead. squal low on the ground. Place
yvour hands on your knees with your
head between the hands [Fig. 12.6), This
position will make you the smallest
target 1o be struck.

Fig. 12.8 : Syje pasition duwring lglhisig

Inside the house

Lightning can sirike telephone cords.
electrical wires and metil pipes (Do you
remember, Ughtning s an elecirical
discharge?). During a thunderstorm
contact with these should be avelded. It
Is safer to use moblle phones and
cordless phones. However., 1t is not wise
to call up a person who |s recefving yvour
phone through a wired phone.

Bathing should be avoided during
thunderstorms (o avold contact with
running waler.

Elecirical appliances like computers.
TVs, efc., should be unplugged. Electrical
lights can remain on. They do not canse
any harm.
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Lightning Conductors

Lighining Conduclor Is a device used
to protect bulldings [rom the effect of
lightning. A metallic rod. taller than the
bullding, Is installed in the walls of the
building during s construction. One
end of the rod 1s kept out in the atr and
the other s buried deep in the ground
(F1g, 12.7). The rod provides easy route
for the transfer of electric charge to the
ground. |

The metal columns used during
constructon, electrical wires and water
pipes tn the bulldings also protect us to
an extent. But do not touch them during
a thunderstorm.

12.7Earthquakes

You just learnt about thunderstorm and
lightning. These natural phenomena can
cause large scale destruction of human
e and property. Fortunately, these
phenomena can be predicted to some
extent. The weather department can
warn about a thunderstorm developing
in some area.

If ‘a thunderstorm occurs there is
always a possibility of lightning and
cyclones accompanying it. So, we gel
time to take measures lo protect
ourselves from the damage caused by
these phenomena.
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Fig. 12.7 : Lightning conduuctor




There is. however, one natural
phenomenon which we are not vet abile
to predict accurately. It 1s an
earthquake. I can cause damagde (0
human e and property on a huge scale.

A major earthguake occurred In
India on 8 October 2005 In Url and
Tangdhar towns of North Kashmir
(Flg. 12.8). Belore that a major
earthquake occurred on 26 January
2001 m Bhu) district of Gujarat.

Activity 12.5

Ask your parents aboul the huge
damage to lle and property caused
by these earthquakes. Collect a few
plctures showing the damage

caused by these earthquakes from
newspapers nnd magazines of those
days. Prepare a shorl report on the
suffering of the people durtng and
alter the earthquakes.

What 1s an earthguake? What
happens when {l occurs? What can we
do to minimise iis effects? These are
some of the questions which we shall
discuss below.

What is an Earthgunke?

An earthquake Is a sudden shaking or
trembling of the earth which lasts for a
very short time. It 1s caused by a
disturbance deep inside the earth’s

Fig. 12 8 : Kashunir earihguoake
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crust. Earthquakes oeccur all the time,
all over the earth. They are not even
noticed. Major earthquakes are much
less frequent. They can cause immense
damage to bulldings, bridges. dams and
people. There can be a great loss to lle
and property. Earthguakes can cause
floods, landslides and {sunamis. A
major tsunaml ocourred n the Indian
Ocean on 26 December 2004. All the
caastal areas around the ocean suflered
huge losses.

Activity 12.6
Take an outline map of the world,
Locate the eastern coast and

o the horm of & bull an

‘when _u_:lti-sg]l-’m_ ! f"'-lsl.t.-..h'
th -..- . "-‘L.'--'.h.'l ‘r-._-':- .

A R

In anclent times, people did not know
the true cause of earthquakes. Thelr
ideas were, therefore. expressed in
mythical stories such as the one told by
Boojho's grandmother. Similar myths
were prevalent in other parts of

the world.

Now we know that the tremors are
caused by the disturbance deep down
mside the uppermost layer of the earth
called the crust (Fig. 12.9).

muniic

onler
Core

s,
T inner
core

Fig. 12.9 : Structure of the earth

The ocutermost layer of the earth Is
not tn ane plece. It 1s fragmented. Each
fragment is called a plate (Fig. 12.10).
These plates are In continual motion.
When they brush past one another,

Fig. 12.10 : Earlh plales
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or a plate goes under another due to
colliston (Fig., 12.11). they cause
disturbance in the earth's crust. It s
this disturbance that shows up as an
garthquake on the surface of the earth.

 Collding

Brushing
past

Fig. 12.11 : Movemends of earth's plates

qummwnmu&
ahout earthquakes, Mt
they also predict, wheit
‘where the next one will

i i

Although, we know for sure what
causes an earthquake, It {s not yet
possible to predict when and where the
next earthguake might occur:

Tremors on the earth can also be
caused when a volcano erupis. or a
meteor hits the earth., or an
underground nuclear explosion Is

carried out. However, most earthquakes
are caused by the movement of earth’s
plates.

Since earthquakes are caused by the
movement of plates, the boundartes of
the plates are the weak zones where
earthquakes are more likely to occur.
The weak zones are also known as
selsmic or fault zones. In India, the
areas mosl threalened are Kashmir,
Western and Central Ell_tﬂ:j_la\?as the
whole of North-East, Rann of Kutch.
Rajasthan and the Indo-G angetic Plane.
Some areas of South India also fall In
the danger zone (Fig. 12.12).

Fig. 12.12 : Movenieniis of Indian earth's plate

The power of an earthquake Is
expressed In terms ol a magnitude
on a scale called the Richter scale.
Really destructive earthquakes have

magnitudes higher than 7 on the

Richter scale. Both Bhu| and Kashmir
earthquakes had magnitudes greater
than 7.5,




The tremors produce waves on the surlace of the eanth, These are called
selsmic waves. The waves are récorded by an Instrument called the
selsmograph (Fig. 12.13). The Instrument Is simply a vibrating rod. or a
pendulum, which starts vibrating when tremors oceur. A pen i= attached to
the vibrating system. The pen records the sclsmic waves on a paper which
moves under I, By studving these waves, scientlsis can construct a complele
map of the earthquake, as shown In Fig 12,14, They can also estimate Its

power to causs destruction.

A Lypleil setsmodripli recol
Fig- 12.13 : A selsmograph

b= Earth's
Surfhace

Fig. 12.14 : Map of the earthquake

Like mamy other sciles n scienoe [decibel s another example), Richiter seale
is noi Inear. This means that an earibquake of magnliude 8 does nol have
one and half times the destmctive encrgy of an earthquake of magniiude 4.
in fact, an inerease of 2 In magnitude means 1000 times more destructive
energy. Therelore, an eamhgquake of magnitude 6 has thousand times more

destructive energy than an earthquake of magnitude 4

Protection aguinsi Earthquakes

We know from the earller pages that
carthquakes cannol be predicted. We
have also seen that they can be highly
destructive. It is. therefore. Important
that we take necessary precautions to
protect ourselves all the time. People

living In selsmlc zones, where the
earthquakes arc more likely to oceurn
have to be speclally prepared. First of
all, the bulldings in these zones should
be so designed that they can withstand

major tremors. Modern bullding

technology can make it possible.
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It is advisable to make the structure

simple so that it 1s 'Quake Sale’.

The Central Building Research

Institute. Roorkee, has developed
knowhow to make quake-resistant

e Consull qualilted architects and houses
tructural ; )
structura’ englneers In the event that an earthquake does
* In highly selsmic areas, ihe use of .. take the foll 4
mud or timber {s better than using sirike, 2 e the lollowing steps to protec
heavy construction material. Keep yaurseik.
rools as light as possible. In case 1. If you are at home
the structure falls. the damage will o Take shelter under a table and stay
not be heavy. there il the shaking stops.
® It is better {f the cupboards and ¢ Stay away from tall and heavy objects
shelves are fixed to the walls, so that tHat mﬂ}; fall 611 vou. W
ng’ do ?ﬂi 131;1 easlly. . Al e If yvou are in bed, do not get up.
¢ Pe Caieilll Wiere you hatlg w Protect your head with a pillow.
clocks, photo-frames, water heaters i ¥
ete.. so that In the event of an 2. If youare outdoors
earthquake, they do not [all on e Find a clear spot. away f{rom
people. butidings. trees and overhead power
® Since some bulldings may catch fire lines, Drop te the ground.
due to an earthquake, it Isnecessary o [l you are In a car or a bus, do not
that all bulldings, espectally tall come out. Ask the driver to drive
bulldings, have [fire [Hghting slowly to a clear spot. Do not come
equipment in working order. out till the tremors stop.



1AT YOU HAVE LEARNT

= Some nh]:ftsmn b Ehar;&:ﬁhymhhmgwtlh
‘ollier objects.

= There dre two kinds ol cliarges — positive
charge and negative charge

S The cleutitenl charges fitoduced by ribbing
ae cilled stabic churges.

S When charges move. they nmmxu,c an
‘elecinie gumenl.

= An cleclroscope may be nsed tn.,&utm:l
‘whether s body is chargied or not.

2 The process ol transfer ol éhdrgi': ufum i
chargod object (0 the earth 15 calied earibing,

S The process of cleatrie discharge between
cclouds and the earth or bhetween different
ﬂnuﬂcﬁumsnhhmm

2 Lightaing stnitg Coull desiroy e wmd
. Froperty.

s ‘Lighitning, mi‘utmlars can protect hutliings

' hsquﬂm.uﬁrlsnlﬂﬂlmmg.

S An cafthyuake ts a sudden shaking or

mumu;ﬁmhmmh.

# MMEMW&MWd@

 mshe the carth's crusi.

oY ﬂiﬂmtmmmﬂdﬂmﬁmm
an carthruake.

< Earthiguakes lend (o peeur at the boundaries
ot earth's plates. These bomidaries are known
a5 [Enll zones,

2  Destructive energy of an earthguake 1s
measured on the Richter seale. The
‘cartheguake measuring 7 of mlore oft Ridhier
soale can canse severe dimage to e and

i

property.
= We should iake nccessary precautions o
mrotect atmselves trom eanhiquikes.



Exzercises

3

10,
1.

12

Stlect the correct oplon In Questions 1 anid 2.

Which ol the follmwing cannol be chorpis) casity by inictiion?

@l A plastic scale

b} Acoppertod

el Aninfated Dallodn

)  Awoollen cloth.

When a ghiss rod s rubbed with a plece of 0K doth Lhe rod

fa) and ihe cloth both acguine positive charge.

(bl becomes postiively charged while the cloth has-a negattve charge,
] and the clolh botli acquire negattve cliarge.

d)  becomes negatively charged while the cloth has a positive charge.
Wrile T agatrist Iriie and F agatist false o (e lollowtig sialemerits,
[al Like charges atisiel cach ollwer {T/F)

b A charged glass md attrael a charped plistic straw (T/F)

el Lightmng conductor canmnol prodect o Dutldivg? from ghintog [T/F)
[}  Earthgualkess cin be predicled mlvam‘-: (EVED]

Somettmes, @ crackling sound 15 hearm while (aking oll 3 swealer duriing
winiers. Explatn.

Expiatnwhy a ehargid bodv Toses 11s charge Wwe ouch itwith our hand.

Natne [he seale on which the destruoetive efitrgy ol an carthquake 18
measured. An earthgitike measures 3 on Unis scale, Would i be recorted
by a selsmograph® is i lkely io canse nnich damase?

Suggest thrte measunes o prolect ourselves [rod Walibing,

Explatn why o charged balloon 1s repelled by another elurged balloon
whireses an unchsrged illoon s sitmeted by smother charged balloon?

Describe with the fm!;p_ﬂ!- a dipgram an instument which can be used fo
deteet i charged bolly.,

List three stales in India where carthiguakes are more Dkely Lo sirike.

Suppuse you are oulsile your home and an earthguake sirkes. Whit

precaution wmild you (ake o protect yourself?

The wedlhier departmient has predicted tal a thiandersiomm 1s Ukely lo
DOCtEr an A ceriatn day. Supposce you have to goout on thal day. Wonild i
carmy an umbrella? Explain.

I24-25
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Extended Learning — Activities and Projects

1.

Open a-wiler ip. Adjust the Dow g0 that 1L lorms 5 in st
Charge a relill. Bring it near the water stream. Observe whal
happens. Wrile a short report on the activity.

Make vour own change detiolor, Take s peper strp ronghly 10 om
3 cm. Give I a shiape as shown In Flg 12,15, Balanoe 1L on a

needle. Bring a charged body near i, Observe whal happens, Write

a hirtel report, explaming IS wirrking.

Paper 10/cm % 3 o

Fold nlong.the dptied lne

Cut alor the dotted line

Necdle

HIN

Thermenle

Fig. 12.15

Thes aciivity shoudd be performed at mlehi Go to a room where there
15 5 Muoreseenl tubse gt Charge a balloorn. Swileh off thie tube Hght
50 Lhal (e room s campletely dark. Bring the clerged Dalloon near
e lubelight. You should see a famil glow. Move (he balloon along
the lopeth of Lhe tube and observe how the @ow chandes

CEdblon SDomol woch the metal @irs of e tobe or Ut wies
cotiieeling the dube witl the nudns

Flrid oul I there 15 an organtsslion in your area which provides
rellel (o (hose stillertog i padareal disgsler, Edguice abool Lhe
type of help they render o the victins ol eartlyuakes. Prepare o
briel report on Lthe probiems of the earthquake victims.

Formore milormeation on these loples, vistle

*»  sciemeehewstolworks.com/lighining him
o Scienee hewstilwarks oo fearl hguake Him
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