Sound

|

ow do you come to know that a

‘period’ is over In your school?

You eome to know easily that
someone Is at your door when he knocks
or you hear the sound of the doorbell
Most of the time you can make out that
someone is approaching vou by Just
hearing the loot sieps.

You might have plaved a game called
hide and seek. In this game a person Is
blind-folded and has to catch the
remaining plavers. How s the blind-
folded person able to guess which player
Is closest to her?

Hammenitom
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Sound plays an important role in our
lives. It helps us (o communicate with
one another. We hear a variety of sounds
in our surroundings.

Make a list of sounds you hear In
your surroundings.

In the muste room of your school you
hear the sounds produced by musical
Instruments Iltke flute., labla.
harmonium, ete. (Fig. 10.1).

How is sound produced? How does 1l
travel from one place to another? How
do we hear sound? Why are some sounds
louder than athers? We shall discuss
such questions in this chapter.

Flule

Fig. 10.1 : Some musical instruiments
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10.1 Sound is Produced by a Activity 10.2

Vibrating Body Talee . tubber band, Put It around
Touch the school bell when not in use. the longer side of a pencil box
What do you feel? Again touch it when (Fig. 10.3). Insert fwo pencils
producing sound. Can you feel it between the bex and the stretched

vibrating? rubber. Now, pluck the rubber band

somewhere in the middie. Do you
Activity 10.1 hear any sound? Does the band
- vibrate?

Take a metal plate (or a pan). Hang
It at a conventent place in such a
way that it does not touch any wall,
Now strike it with a stick (Fig. 10.2).
Do you hedr a sound? Touch ihe
plate or pan gently with your finger.
Do you feel the vibrations?

Flg: 10.3 : Pluckmg the rubber band

As you leamit in Class VII the to and
fro or back and forth metion of an
object is called vibration. When a
tghtly stretched band is plucked. it
vibrates and produces sound. When i

stops vibrating. it does not produce
any sound.

Activity 10.3

Tuke a metal dish. Pour water in it.
Strike it at its edge with a spoon
(Fig. 13.4). Do you hear a sound?
Again strike the dish and then
touch it. Can you feel the dish
vibrating? Strike the dish again

 Selgssarigapon, _ Loak at the surface of water. Do you
Again strike the plate with the stick see any waves there? Now hold the
and hold it tightly with your hands dish. What change do you observe
immediately alter striking, Do you on the surface of water? Can ypu
still hear the sound? Touch the explain the change? Is there a hint
plate alter it stops producing sound. to connect sound with the
Can you feel 'm-'f’ vibrations now? vibrations of a body?
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Table 10.1 : Musical Instruments and
their Vibrating Paris

S.No.|Musical | Vibrating Part
Instrument | Producing Sound
1 Vesnz Stretehed string
2 Tekla Stretchad
memhbrane
3
4.
5
We see that a vibrating object &
produces sound, I some cases, the
vibrations are easily visible to us, Bt 7
In most cases, thewr amplitude 1s so small N . )
that we cannci see them, Howevern, we Many of you migh_t have ‘?’EEH_ ,thE
aein Tl LRARR. manjira (cymbals), the ghamam, and the
noot [mudpots] and the karial. These

used in many parts of our country. These
Tﬂmahﬂﬂwmmnut shf.lla;lﬂ instruments are simply beaten or struck
make a musical instrument ekzara, [Fig. 10.8). Can you name a few other
You can aleo make it with the help.  musical instruments of this type?

of an earthen Fdﬁ 10 ‘51 ‘ﬂy You too can make a musical

nstrument.

Fig. 10,5 :Elzass.

Make a list of familiar musical
instruments and identifv their vibrating
parts. A few examples are given in
Tahle 10.1, Compieie rest of the Table. Fig. 10.6 : A fow moge nmsical insfrimments
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Activity 10.5

Take 6-8 bowls or tumblers, Fill
them with waler up to different
levels; increasing gradually from
one end to the other, Now take
a pencll and strike the bowls gently.
Strike all of them in sueccesston. You
will hear pleasant sounds, This Is
your faltrang {Fig.10.7).

Fig. 10.7 : Jullraiy, g

When we pluck the string of an
nstrument, like the sitar, the sound
that we hear is nol only that of the
string. The whole mstrument {5 forced
to vibwrate, and it 1s the sound of the
vibration of the instrument that we
hear. Similarly. when we sirike the
membrane ol & mridangam, the sound
that we hear = nol only that of the
membrane but of the whole body of
the Insirument.

When we speak. dies

any part of our hody
vibrate?

10.2 Sound Produced by
Humans

Speak loudly for a while or sing a song,
ar buzz ltke a bee. Put your hand on
yvour threat as shown in Fig. 10.8. Do
you leel any vibralions?

In humans, the sound s produced
by the voice box or the larynx. Put yvour
fingers on the throat and find a hard
bump that seems to move when you
swallow. This part of the bedy ts known
as the volce box. I is al the upper end
of the windpipe. Two vecal cords, are
stretched across the volce box or larynx
In such a way that it leaves a namrow
sl between them for the passage of air
(Fig. 10.8).

Fig.10.8 : Voice box in humans

When the lungs force atr through the
slit, the voeal cords vibrate, producing
sound. Muscles attached to the vocal
cords can make the cords tight or loose.
When the voeal cords are tight and thin,
the type or quality of volce ts different
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Irom thiat when they are loose and
thick. Lel us see how the vocal cords
fluncilon.

Activity 10.6

Take two rubber strips of the same
size. Place these two pleces one
above the other and streich them
tight. Now blow alr through the gap
between them [Fig. 10.9(a)}. As the
atr blows through the strefched
rtibber strips, i sound Is produced.
You can also take a plece of paper
with a narrow slit and hold 1
belween vour ngers as shown i
Fig. 10.9 (b). Now blow through the
sHt and Usten to the sound. Our
vocal cords produce sound in a
similar manner.

The voeal cords In men are about
20 mm long, In women these are about
15mm long, Children have very short
vocal cords. This is the réeason why
the volces of men. women and
children are different.

10.3 Sound Needs a Medium
for Propagation

When you call up your {riend who Is

standing at a distance. vour friend Is

able to hear your volce, How does the
sound propagate or travel to her?

Activity 10.7

Take a metal or glass tumbler. Make
sure that (s dry. Place a cell phione
m ft. iRemember thotl the cell phone

st ot beepbin waler) Ask your
friend to give a ring on this cell
- phone from another cell phone.

. Listen tothe ring carefully.
' Now. surround the rim of the
tumbler with your hands
(Fig, 10.10). Put your mouth on the




openlng between your hands,
Indicate to your friend to give a ring
again. Listen to the ring while
sucking atr [rom the tumbler.
Does the sound become fainter
as yon suck atr?

mm.ith. Dues the sound hecome

Can you think of an explanation? Is
it possible that the decreasing amount
of air in the tumbler had something 1o
do with decreasing loudness of the ring?

Indeed. if vou had been able to suck
all the air In the tambler, you will not
listen any sound. Actually, sound needs
a medium o ravel. When air has been
removed completely from a vessel, 1L s sald
that there I1s a4 vacuum [n the vessel. The
sound cannot ravel through a vacuum.

Does sound travel In liguids? Let us
find out.

Activity 10.8

Take a bucket or a bathtub. Fiil it
with clean water. Tike # small bell
in one hand. Shake lhls hell luﬁlﬂe
the water to produce sound: Make.
sure: that, the bell does not louch
the body of the bucket or the tub.

Fig. 10.11 : Sound travelling through uater

Place your ear gently on the water

surface (Fig, 10.11). (Be caneful : (fur
waiershould ned enter in your earl

Can you hear the sound ol the bell?
Does It indicate thal sopnd can
travel through liguids?

Oh | That s how whilles
anil dolphins might be
communicating under

water..

Let us find out H sound can travel
through sollds also.

Actlﬂty 10.9

Wummm nrnlon;,mutm
'.ruﬂmw&ﬁu'ld.ﬂsummd 10 your
- ear, Ask your [riend to genily

seratel of tap at the other end of

ngmle{mg. 10.12).

m Iﬁ.fﬁ‘: Satind. ravelling through a
2 melesoils:

Can you hear the sound ol the
seratching? Ask your friends
around you If they were able to hear
the same sound?
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You can also perlorm the above
activity by placing yvour ear al one end
of a long wooden or metallic table and
asking your friend to gently serateh the
other end of the table {Fig. 10.13).

Fig. 10.13 : Sourad can fravel through sotids

We find that sound can travel
through wood or metal. In fact, sound
ean travel through any solid. You can
perform Interesting activities to show
that sound can also travel through
sirings. Have you ever made a toy
telephone (Fig. 10.14). Can you say that
sound can travel through sirings?

Fig, 10.14 : A toy telephone

We have learnt so [ar that vibrating
oblects produce sound and 1t is carried
in all directions in a medium. The
medium could be a gas, a lUquid or a
solid. How do we hear it?

10.4 We Hear Sound through
Our Ears

The shape of the outer part of the ear is
like a funnel. When sound enters it, it
iravels downi a can:l at the end of which
there is a thin streteched membrane. 1t
is called the eardrum. It performs an
important function. To understand what
the eardrum does, let us butld a tin—can
model of the eardrum.

Activity 10.10

Take a plastie or tin-can. Gut, Its
ends. Strefch a plece of rubber
balloon across one end of the can
%“nﬂifnstm gw with a n':}:her han;l]
it four or cer

on the mﬁmbﬂdgw ask
your friend to speak “Hurrey,
urrey” fram the open end

‘ [Flg,lﬂ 15). Observe what happens
to the drain. Why do the grains
jmﬁp up und down?

Fig. 10.15 : Lruclerstrnding avtion of an eardrum

Saunn
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The eardrum Is llke a stretched
rubber sheel. Sound vibrations make
the eardrum vibrate (Fig. 10.16). The
eardrum sends vibrations (o the Inner
ear. From there, the signal goes o the
brain. That is how we hear.

%mmmmam&p.
pg:mtﬂ!-ﬁrhnﬁl tnluuur
ear, It car
eardmm. :
eardrum Jm-pﬂrhml'ing,

10.5 Amplitade, Time Period
and Frequency of a
Vibration

We have learnt that the to and fro motton

of an object Is known as vibration, This
motion s also called oscillatory motion.

You have already learnt in earlier classes
about the osclliatory motion and its
time period.

The number ol oscillations per
second I1s called the frequency of
oscillation. Frequency is expressed in
hertz. Its symbol Is Hz. A frequency of
1 Hz 1s one oscillation per second. I an
object oscillates 20 times in one second,
what would be s frequency?

You can recognise many familiar
sounds without seeing the objects
producing them. How 1s Il possible?
These sounds must be different to
enable you to recognise them. Have you
ever thought what [actors make them
different? Amplitude and frequency are
two important properties of any sound.
Can we differentiate sounds on the basis
of thetr amplitudes and frequencles?

Loudness-and Pitch
Actwity 10.11
uke a mwﬂlm nanhﬁ:ranﬂ a_.

| Fig.1017: Thermocol bail Aptiching the
wilirating glass tubley
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Hear the sound produced. Now bang
tfzcﬁpnnnmthwmmhkraaﬂhm
the sound produced again. Is the
sound fouder when the tumbler 1s
struck hasl?

Huwmspandamﬂﬂmmml
halliuhc]:lngﬁmﬂmﬁt&ehmﬁler
{Fig. 10.17). Vibrate the tumbier by
striking it. See how [ar the bull Is
A ﬂmd!splunﬁne“ af the
ball is & measure of gam;ﬂﬂnde
ol vibration of the tumbler.

Now, strike the tumbler gently
and then a little harder.
ﬂheaﬂ:pumdmnrwhmmmaﬂhe
hhnﬁhrhﬂm‘twumm In which
case is the amplttude larger?

Loudness of sound Is proportional o
the sguare of the amplitude of the
vibration producing the sound. Faor
example, (I ilie amplitude becomes
twice, the loudness Increases by a
factor of 4. The loudness Is expressed
in & unit called decibel (dB). The
following table glves some tdea of the
loudness of sound coming from
various solres,

Normal breathing 10 4B
Soft whisper [at Sm) 30 dB
Normal conversation 60 dB
Busy traffic 70 dB
Average factory B0 48

.ﬁ.hﬂvt BO dB the nolse becormes
physically painful.

The loudness of sound depends on
Its amplitude. When the amplitude of
vibration is large, the sound produced
is loud. When the amplitude is small,
the sound produced Is feeble.

Compare the sound of a baby with
that of an adult. Is there any ditfierence?
Even if two sounds are equally loud.
they differ 11 some way. Lel us see how.

1 wonder why my valee
s different from that of
my leacher,

The lregquency determines the
shrillness or pitch ol a sound. If ithe
frequency of vibratton is higher we say
that the sound Is shrill and has a higher
pitch. If the frequency of vibration s
lower, we say that the sound has a lower
pitch. For example, a drum vibrates with
a low frequency. Therefore, It produces

Fig. 10.18: determines the

Freqgquency
pilchof a sound

s
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a low-pitched sound. On the other
hand. a whistle has a high frequency
and therefore, produces a sound of
higher pitch (Fig. 10.18). A bird makes
a high-pifched sound whereas a lion
makes a low-pitched roar. However, the
roar of a lon is very loud while the
sound of the bird is quite feeble,

Every day you hear the volces of
children and adulis, Do you find any
difference in their volces? Can you say
that the frequency of the volee of a child
Is higher than that of an adult?
Usually the volce ol a woman has
a higher frequency than that of a
&,

10.6 Audible and Inaudible
Sounds

We know thal we need a vibrating body
for the production of sound. Can we
hear the sound of all vibrating bodies?

The fact is that sounds of frequencies
less than about 20 vibrations per second
(20 Hz) carmot be detected by the Tiurmnan
ear. Such sounds are called Inaudible.
On the higher side, sounds of requencies
higher than about 20,000 vibrations per
second (20 kHz) are also not audible to
the human ear. Thus, for human ear,
the range ol audlble frequencles Is
roughly from 20 to 20.000 Hz.

Some animals can hear sounds of
frequencies higher than 20.000 Hz,
Dugs have this abllity. The pollce use
high frequency whistles which dogs can
hear but nmans cannot.

The ultrasound equipment, familliar
to us lor Investigating and tracking
many medical problems, works at
frequencles higher than 20,000 Hz

10.7 Noise and Music

We hear different tvpes of sounds
around us. Is the sound always
pleasing? Does a sound sometimes
cause discomiort to you? Some sounds
are pleasant to the ear, whereas some
are not.

Suppese construction work is going
on In vour neighbourhood. Are the
sounds coming from the construction
site pleasing? Do vou enjoy the sounds
produced by homs of buses and itricks?
Such unpleasant sounds are called
noise. In a classroom. if all the students
speak together, what would the sound
produced be called?

On the other hand you enjoy sounds
from musiecal instruments. Musical
sound s one which Is pleasing to the
ear. Sound produced by a harmonium
is a musleal sound. The string of a sitar
also gives out a musical sound. Buot, if
a musical sound becomes too loud,
would it remalin melodlous?

10.8 Noise Pollution

You already know aboul atr pollution.
Presence of unwanted gases and
particles In alr Is called alr pollution.
Similarly, presence of excessive or
unwanted sounds In the environment
Is called nolse pallution. Can you list
some sources of nolse pollutton? Major
causes of notse pollution are sounds of
vehicles, explosions Including bursting
of crackers, machines, loudspeakers ete.
What sources in the hame may lead to
notse? Television and transistor radio
al high velumes. some kilchen
appllances. desert coolers. air
candltioners, all contribiite Lo nolse
pollution.
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What are the Harms of Nolse
Pollution?

Do you know that presence of excessive
nolse in the surroundings may cause
many health related problems. Lack of
sleep. hypertension {high blood-
pressure), anxiety and marny more health
disorders may be caused by nolse
pollution. A person who IS exposed to a
loud sound continuously may get
temporary or even permanent
tmpatrment of hearing.

Measures to Limit Noise Pollution

To control noise, we muist control the
sources of nolse. How can this be
achieved? For this; silencing devices

miust be Installed in atr crafl engines,

transport vehleles, Indusirial
machines and home appliances.

How can the nolse polution be
controlled in a residential area?

All nolsy operatlons must be
conducted away from any restdenttal
area. Noise producing Industrles
should be set up away {rom such
areas, Use of automobile horns
should be minimised. TV and music
systems should be run at low
volumes. Trees must be planted along
the roads and around bulldings to
cut down on the sounds reaching the
residents, thus reducing the harmiul
effects of nolse pollution.

Hearing Impairment
Total hearing impatrment, which Is rare, Is usually from birth itsell. Partial
disability 1s generally the result of a disease, Injury or age. Children with

impalred hearing nieed special care. By learning stgn language, such children
can communicate effectively. Because speech develops as the direct result of

hearing, a

a child with a hearing loss may have defective speech also.

Technologieal devices [or the heating-impaired have made 1t possible for such
persons to tmprove their quallty of le. Soctety can do much to  improve the
living environment for’ the hearing-impaltred and help them Iive normal lives.
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Exercises

. Choose the correct answer.
Sound can trived tirongh

“Sound 1s produced by vibrating objeets.
T g betngs, e vibmtion o the vocl

porils proditees sound,
Smmd hﬂﬂﬂﬂﬂw} am:dlm Eﬁa. Haguatel

'r‘nn ma::fram m lhcﬂhrnﬂmmnlfﬂuund;

-usmdsumummuﬂmhmm This process

Is called b
“The number of oscillations ar vibrations per
serond 18 calléd the Insquency of mﬂﬂ:ﬁm
The freguency 1s expressed o huﬂz{m}

'unhufvﬂmim tlw"tqéﬂﬂ

Larger the smpl)
15 Llie soumnd,
-1wmmmmwmmm&ci-m
15 Lhe pilch, and shifller 15 thie sotnd.
mm‘hmmm noise.

4 hF '.....II.

Antalic uulh:rmnmcaHﬁMvm

(a) gases only it} solids only
[e) Hepnlds only [} sollds, Mgeuids and gases,
2. Voloe of which of [he (nllowing s Hkely (o have mintmum fregquency?
() Baby giri b Baby boy
{c] Aman [d] A woman
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If1 the Iollowing siatisients ek T adainst [Hose which are {rie, and 'F

agamst those which ane fulse,

(] Sound cannol lavel in veeuam, (T/F)

b} Themmmber of oscillallons per seconid of o vibriting object 1s ealled
il time pertod. [T/17)

£} I the amplitade of vibrabon s arge. sound 1s eeble. (T/F)

fdl For homesn ears: (he andible range s 20 Az (o 20,000 Hz [T/F)

fel  The lewer the regoency of vibmstton. the gher 1s the pitch. (T/F)

) Erowanled or unpledsan sound Is ermed as muske. [T/

€] Notse polliilion may cause parital hearing impatrment. (T/F)

Fill i the blanks will suttable wards.

fa] T taken' by arn objecl W cormplele one osclllalion 1s called

b  Loudness is delermined by e ol wibralion.

el The undi of requency is

[l Dmwanted soundd s calligd .

fe}  Shrillness of a sotmd ts determinged by the ol vibration.
A pendniam osciilates 40 Hmes i1 4 seconds, Find fis tme period and
frequeney.

The sound rom a mosquilo 1§ prodoced when 1 vibrales 1S wings it an

average mite ol 500 vibralions per second, Whal s the tme period of the
vibration?

Identity the part wlitch vibrates o produee sound in the following
nstruments.

(a) Dholok B Siar i€} Flute

Wlhnt'ls the diieremee helweom nobse and muse? Can musie heeomae 1nolse
samelimes?

Lisl sources ol nolse pollubion m your surroundings.

Explaln iy whal wity nolse polltillon 1s oormilal Lo omarn,

Your parents are going Lo buy a house. They have heen alfered one on (e
roaudstde and another three nes away from the roadside, Which honse
wioilid you suggest your pareris shoald buy? Explain your answer

Skelch lorvnx and exploli s e Uoss 1n vour own wiords.

Lighintng and thunder ke place tn the sky al the sume tme and al lbe
same distance fom us. Lighining s seen eariier and thunder s heard
fater. Cun you expiain why?
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Extended Learning — Activities and Projects

Visil the musle moom ol your schipol. You miay also visll muslciims
in your locality. Make a1 list of musical instrumenis. Nole down the
parls ol these lnstriments Hial vibrale Lo prodace soumd.

I you play o musical instmamenl. bring 1L (o the cliss and
demotistrate how yon play 1L

Prepare a list of famous indian musictans and the nstrumenis
Loy play.

Take o fong threal. Place your hiands over your cars and get some
one lo plice this thread ound your head and hands. Ask her 1o
make the thread taot and hold is ends in one hand. Now ask her
to draw her fnger and thumb Ugldly aldog the thread (Fig. 10.19),
Can you hear a rolling sound itke thal of 2 thunder? Now repeat
Lhe activity while another {dend siands near both of yoin Can he
hesir any sourd?

Fig. 10.19

Mike lwo loy leleplhiones. Use Lhem as shown n Flo. 10,20, Make
sire Uhal the two strings ane Gl and loach each olher, Let one ol
von speak. Can the renuining three persons hear? See how miny
miore frends you can engaee in this way, Emlain your observations.

Fig. 10.20
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G.  Identtfy e sourees of nolse polluilon m your loeallly. Discnss will
vour pliatenls, ilends and nelghboie, Sudees| low 1o comtrol nidse
pallublofn. Prepare a briel report and present 1o the olass

You can read more on the related fopics on the lollowing websites:

o wwwophivsiestlassroom. com /Class fsourd fsotndtee. Hitml
¢ health howstutiworks. com /hearing htm

Goleonda fort, nedar Hyderabad. Is one of the most magnificient
forts o Incdia. It is famous for many engineering and architectural
marvels. One ol the marvels Is the waler supply system. But,
perhaps. more astonlshing s a dome near the enirance to the fort.
A hand-clap at a particular point under the dome reverberates
and can be heard at the highest point of the fort, about a kilometre
away. This was devised as a warnlng svstem. I 2 guard saw 4
susplcious movemeini ouiside the fort. he clappad &l ihe parlicular
poinl under the dome, and the armmy  nside the {orl was aleried (o
the danger of the approaching enemy.

Giodooriela fort

d You Enow? -
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