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Evervday we hear seunds from various
vehickes, tel=visions, radios ete. Spund =8
form of energy which produces a sepsarion
af heanng o gur esrs. JTaere 37° also other
enErgy, etc. We have t=lked about merhamnics!
energy @ ithe previous chapters. You have
besn taught ‘about consenation of smergy.
which states that v can neither ereate nor
destroy energy. We can just change it from
ane iorm toanother, When you clap, 2 sound
is produced. Can you produce sound withmat
utilising vour energy? Which form of energy
difd you use to mroduce soumd? o ﬂ:ﬁs
chEpteT we 21T going o learn how sgumnd =
produced and how it is transmitted Ih"uu,gh
e medivrm and received by our ears,

11.1 Production of Sound

Activity 1.1

. Isine-ﬂtumng.ﬂi'k-nt!
b‘EjhnﬁlermgmLard:
Iringd it nearyTiraar

» Do youd hearany sound?
Touch one of the prongsiof the vibramng
nmmgﬂniswtﬂliﬁuﬁ:ggannd_ham
your sxperience withyour fiends

*  Now, suspord 2 table ttrnds hall ar a
small plastic Bl by 2 dosad fom =
support [Fokes 2'hig nesdle and 2
thread, pEt a ¥not 2 one snd of the
thread, and'the with the bkeip of the
n=edie pass ths thread throngh the
halll. Teawh the ball gently with the
prong «of a vibrating tming
tork (Fig 11.1L

» Ofserve what heppes and discuss
With your fri=sds
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Thuvmr}
! Tuli Ir.!r::u’u- Jrafi
Fig. 11 I: E-_J’_*E:h_r.!hmrﬂgfmt_;m— tonching the
spEmpencad table frones Bzl

Wb wtrng: tomeng: frirk

11.2

Activity
4, TUll waterin 3 besker or 5 glassup o
with one'of the of the vibrating
nming fork, as shown in Fig 112
* Next dip the promgs of the T&'I'g;lﬂng
Tuning frk In water, as shown 0 Fig
11.3:
*+ Observe what happens in hoth the
* Digcuss with vour fends why this
nappeEns
— Wil b e el
|

Ciljywa

= Waler

forE trocinny e Fater SImTate.
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Vilureitinng toamang! Lol

— Cikann

T Wil

Fz 11.3: Boih the prong= ufzﬁ:ﬁimm;'
forz dipped i w2ty

From the above activities what do vou
conclude? Can vou produce sound without
= vibrating object?

In the ahove-actvities we have produced
sound by siriking the tuning fork. We can
alsg produce sound by pincking. scrsiching.
rubtsng blowinss or EEE!]ﬂIE_{iIiIEl'EJL objects,
As per the ;EI:HIFE activities what do we do to
this objects? We set the ohiects vibratng and
pindirs sourid. Vibialion means a 'kind of
rapid te and e motion of @n chijsct. Ths
sound of the meman voice iz produced dus
to vibrations in the vocal cords, Whenahird
fizps its wings. do you hearany sound? Think
iz produced. A stretched rubber band when
plucked vituates and grodures sounds Hyou
have never dane this, thends Hand ohs=rvs
th= vibrmtion of the siretched rubber band.

Activity 11.3

= Make = Hszoof different oypeajof
musica] instruments and, disceis
with vour fisnds whichiparfiof the
instrument vibratSs tdproduce
sound. .

11.2 Propagation of Sound

Sound is protueced besibrating cbjects. The
matter or subisiEncs through which soond
is frensmutted is‘eslled 5 medium. It ean be
solid. liguid or gas. Sound maves throngh a
medium fom the point of ganerstion to the
listener, When an objsct vibe=tss, it s=is the
pardcles of the meditim srours] it vibrating
The particies: do not travel 2]l the w=v from
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the wibirating ohiect to the ear A particle of
ths miedium in contact with the vhrsing
ohiject is first displaeed from (s equillbrium
position, It then exerts a force on the adjacent
particle; As-a result of which the adjseent
particle gets displaced from its position of
rest After displscing the adjarent particie the
first particle comes back to its criginal
position. Thi= process contimues in the
medium till the sound reaches your ear. The
EliEEJIiJEBEEE:‘EEIEd“h}'EEBHIE‘EDf sound i
the mediam travels through the medium andg

A wave {5 a disturbance that moves
through 3 medium when the particles of the
medium s5el neighbouring parrir:_laa into
motion. Thevin tum prodice similar modon
i gthers: The pariicles of the medinmrde not
move forward themselves, buit the
disturbance is carried fEr'EﬁIrﬂ."Eﬁ.ls is what
bappes during i of sound Ina
mcﬁlm: hence sound ambe Visuslkised asa
wave. Sound waves ate characterised by the
‘motion, of particles 'in the medimm and are

called mechanical waves.
ijrrsth_mﬂﬂmmmm_ﬂdmttum@

wwhich soumnd travels. When a vibreting object

mm&rwzrﬂ,tipushﬁﬂﬂiﬂmpﬁfﬁssihﬁ'
air in'fromt of it credfing = region of high
pressurs-This region is calisd & compression
[Ckas shown in Fig. 11.4. This compression
staris tomaove away from the vibrating objject
When the vibrating ohject moves backwards,
it creates a region of low pressure called
rarefaction [R). as shownm Fig. 11 4 As the
cbject moves back and forth rapidly, aseries
of compressions 2nd rarefaciinns 1s created I
the air These maks the sound wave that

1o UL

A wivaiing obfect eresting' a serfes of
scmpressians [ and rarsiecineys (Ao
.E M

Fig 11.4&
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propagates through the medium.
Caormpression is the region of high pressurs
andrarefaction is the egion of lowr oressure:
Pressure is related to the nmunmber of particles
of @ medium n & given velume. Mors density
af the parficles o the medinm gives mas
pressure and vice versa. Thus, propagation
of sovrsd can be visuslised = propagstion of
density var=fions of pressure-variatons in
the medinm.

uesilon

1.  Hovdoss fhe sao={ jwochired by

a vibwafing vlkjed it a m=edium

— - 2 17
IS8T VO 5 r

ha

Exniain how :r:=u::+:.‘ Y rorednoed

by vour sihood B

Wiy zr= sound waves oalled
mrerharcs! waves?

SRIpESE YO AT v TR ais
arr e oo, Vel you i ale to
hexr any srund - pronBiced Oy
vemr fisrad?

i

[

11.2.]1 SOUND WAVES ARE LONGITUPINAL

WAVES

Activity “1'1.4
» Tokes shinky Aiknm:rnjﬂﬂit._ha_ﬂﬂ
oreend. ‘Lauhcﬂ&ﬂicﬂﬂlzreuﬂ

Now stretch the slinky as shown {13
Fl5.11.5{a]. Then gitﬂaﬁmppush
trwarde vour frisngd
. Whﬂtdsr*mu niotice? I you = Tour
h&ﬂdpl]ﬂlﬂlgﬁﬂﬂ_[ﬂﬁ[ﬁlgﬂﬂﬁﬁﬁﬂh
sit=rnatively, what wiil Esrve?
. Ewumkadﬁm e Hinky, vou

ﬁﬂlnbﬁﬂiﬁﬂmtﬂtﬂi}t—qﬂthe 5]1]1];';'
will move back and “festh pamaliel 1o
the dirécvinn’efths propaganion of the
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The regions where the collshecome closer
are cailed compressions (C) aod the regions
where the coils are further apart sre called
marefction= (R). As w= already know, sound
propagstes in the medium 73 3 series of
compressions end ratefactions: Now, wecan
mp,mthﬂpmjagahmﬂfimhaﬂcem
slinky with the scund propagstion i the
mediten. These wares are called longHndimal
ofths medben mbvein adirecton parallel to
the direction of propagetion of the distarbance.
The particles do not move from one piace to
ancther but they simply oscillate baclk and
forth about their posibion of rest. This is
exactly how a sound wave propagates; hence
sgund waves are longitudinalwaves:

Thwret .saffﬂam&le—t_}'pziﬁ'm called
a trEnsverse wave. Ing !::Eum WaYE
pariicies do ot Eﬂﬂlﬂrmtg the direction
= v hﬂmﬂliaiEv.pmﬁch]m
ﬁﬁ;klhmhpﬂ;hﬂﬂﬁthﬂmtrﬁr&i

_Thivs, = tranisyerse wave is the oneinwhich

the individual particles of the medium move
abbut thEi':l:nm positions in & direction
perpendicular to the direction of wave
propgadation. When we drop & pebble in &
A"‘gnc:na:l:.c the waves vou see on the water surfare
is-#n swpmpie of transverse wave. Lightis &
ransverse wave but for light, the oscillations

ware not of the medium particles or their

pressoE of density— i is pot = mechanical
w=e. jon will com= to know more 2hont

11.2.2 CHARACTERISTICS OF A S5OUND
WAVE
We can deseribe 4 s;und wave by its

s fregiEney

s amplitude and

»  speed,

A sound wave in graphic fomm s shown in
Fig. 11 6(cl. whirh represents how density and
Eessnre chaEnge when the sgund wave moes
tn the medinm The dersity as well as the
pressure of the medinm at a given time variss
value of density and pressure. Fig 11 6[aland
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Fig. 11.6{b) repres=nt the density and
presswnE varishions, respectively, me & soursd
wave propagates in the meditom

Compressions are the regions wiheze
particies are crowdesd togeth=r and
represenited by theupper portion of the aarve
n Fig, 11.6ic). The peak represents the region
of maximum  compression. Thus,
COTNpPreEssions are re@ons where density a5
well as pressure 15 high. Rarefactions are the
regions of low pressure where particles are
spread apart and are represented by the
vallsy, thatis, the Iower partion of the curve
mFig. 11 6(c). Apsakiscai=d e osstanda
valley {5 called the frough of a wave:
compressions [IC] or two consecutive
rarefactions (Rl is calied the waveElength, a5
shown 1 Fig 11.6(e], T]:u: wavelength 15
usually represented by & (Greelk letter
lamtda). lEi:rI'i.EEEtErmﬁ'-Eim]

Spenkey uuroe

ol wtmand)

i=aiien

Speaker “wprt ]

Diensily '."h_'j.aﬂhﬁ
i

:Hﬂ:m&ith:
B E Fem fonngotion for future
development of radic, telephone. telegranh
and even t=levision. He also discovered the
photoelectrie =ffsct which was later
explained by Albest Etnstein. The STunit of
ﬁzqumqmsmmiasmh;mid&mﬁt

Frequeney tells us how EEqu,ﬂzﬂy En
event occurs. Suppese vou arg begting a
drum. How many bmes you are beahngthe
drivm in unit Hime is m_lgﬁtheﬁw_mncrnf
vour beating the drum. Weknow thet when
5:31:1151 is pmpa‘.g-ated ttwnu,glta medium, the

lllmra

i 34 L&

RS € R
R N SRR |t
r &
S - Criest
Brensity I—\I i f\ /\ Average densaiy
o or . _ Or Pressure
g, b \/ \./
Trough

DMstancs —s

Lk

Fig I1.8 f:ﬂnnufprg;:.agau‘-_:_af grnEily o presspre

verighicre == whwwn e fal-and Bl g'p-.rqm:.smzb—

gmgb:ﬁ.ﬂ—iﬁ_maﬂﬁm,_mEIM
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density of the medium oscillates betwesn a
maEximumvalue and a mimmum vaiue, The
charige in density from the mexdimum value
to the mimrmsm value, then agein to the
maximim value, makes gne complete
oscillation. The number of such cacillations
peT unit time & the fequency of the sound
wave. If we can coumt the nummber of the
COMDIeEsSions of rareiactions that cross us
per unit time. we will get the frequency of
the sound vave. it isusually represented by
v [Greek [stter, nul, [ts S1 umit is hetiz
[s¥mibal, H=z)

The time taken by two consscutive
compress:ons or mrefactions to eross a fixed
point is salled the time perind of the wave. In
agti=r wards, we can say st the Gimre Ek=n
for one complete cacillation i3 cslfed the tme
pericel of thie sound wave. It i represented by
the symbol T. Its S unit i1s secord s,
Frequeney ang bGme period == relaieEd as
follows:

|

T

A violin and a flute may both be pleEEl aL
the sams= time inan archestra Both sounds®
travel toough the same madium, i 15, aF
and srrive at our = at the sams time. Both
sounds travel at the sams Wﬂm
of the source. But the sounds == receiveare
different. This is dustothe different
Firch is one of the charactenistics,|

0=

How the brain interprets thefrequency
of an emmutted sound i1s ealled tts pltch. The
faster the vibration of the.source, the
higher is the frequency and the highsr is
th= mitrh, Eshmmﬂg_ 11.7. Thus, a
Ligh pitch sound :msﬁpﬁnﬁj to mors
mumber of compressions and rarefactions
passing a fixed point per unit time.

Objzcts of diferent sires and conditions
vibirate st diffesent frequencies to orodues
sounds of different nitch.

The megoitude of the maximem
disturbamee in the medivnn on either side of
the meanvahae is called the amplitude of the
wave. It is nsually repressmted by the letterd

S
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Wil slcigie fur a R pifeluso soliic

Fig. 11.7: Low pitch sound fas by frequency and
Digh peteh of =amg fi=Siogh froqiency:
Jgﬁcmanig 11 6f],"For sound its umit
wﬂ_hethﬂ:ﬂfdgnﬂtmz‘presm
Tie ;rjudnﬁ at, softriess of & spund 5
determines basically by its =mplitude, The
smplitude ﬂﬂEmﬂm‘EdEFEﬂSﬂpﬁﬁ
sthe foree Wit which an object s made to
vibrate. e Sirike a tahle lightly. weheara
ﬂmmﬁmﬁmm
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SHefd sommid

s
iiimdgartoeer it

= NN N
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of less energy jamphitnide). If we hit the tahle
hard we hear a londer sound. Can you tell
why? A soiind wave spreads out from i#ts
source. As it moves away from the souree its
=mplitude as well as its londness decreases.
Louder souind can fravel a larger distance as
it is assaciated with higher energy. Fig, L1.8
shows the yeave shapes of a loud and & sof
sound of the same frequency.

The guality or Gmber of ssund s that
:ihmcien&trswh]ﬂhmab'lﬂ us to distimguish
ane sound from srether having the same pitch
and loudnsss. The scund which is maore
pleasant |5 said to Be ofa rich quslity. Asound
of single iequency is exlled a tone. The'sound
whirh is produeced dits toa mixture of seversl
frequencies is called a note and is pleasant to
listen to. Noise 15 unplez=sant to the earl Mus:c
is plezsant tohesar and is of och qualiy.

uestions

i \Whih wase mropariv determmaes
2! lorzrdneas (b)) mfeh? _

& Goes=swhich semd Eove g hiciwer

ik guitar or ear horo? r

The speed of sound is deﬁneiﬁthe
disiancs which = poiot oo a8 v, ﬂx_r',ha.:ia

mnxp'amm}m'ﬁ_rmﬁﬂ:hmi. HI\-ﬂBFEl“TJI‘EII

WFhmv.
speed. r= dia-rtan.c:fﬂmE

= |

Here & is the wavelenygth of the syuod wave, [t
an= tirme pericd (7] :}HE&_‘EWEWE: Tits,

A iy gl
r=""_.[ ; T l"
or w=r¥
That is, speed = Wwavelenifth « feguency.
The speed of sound remains-aloost the
same for all freguencies in a given meditan
under the smme phvsical conditions

L

Example 11.1 A sound wave has a
frequency of 2 kHz and wave Engith
3b an. How long will it tske to travel
1.5 3m?

Solution:

Cven
Frequency, v =2 IcHz= 2000 Hr
Wevelength. L=35an=0.351=
We know thiat speed. vofthe wave
=wavelength » freguency
=k
=0.353m- 20 Hz=Tl0m/s=
The time taken by the wave tElﬁE‘l-‘EI =
distance, dof 1.3 kmis

e LEx1000m 1B Lo G
v 700m s 7

Thuﬂir:mﬂwﬂlmhllﬁﬁmﬂa
dﬂsﬁmnenfl Elcm,

Ht“ﬂlﬂﬂﬁ

- ’ i dhlr.&"ﬂ:l.zﬁr_i'ﬂ*_l.:rh Beguencs

titnr Petiod xnd J.]I:}J..'.EEU...E af a
Soufed wae?
oty I.Fmr are the wavelengrh anpd
_ fregquency of a sound wave
S related to1is spesd’
'3 Calculate the wavelerweh of a
snpnl ware vz Aopeneyr i5
2 VEr and speed i< {4 0m /s in
g grven meeliem,
A person 5 [St=riag o 2 fores of
500 Hr sy st & distzmeoe of
430 m froom G soree -of the
sgrrd, \Fiat 15 iie tnme misrvai
Eclwe= str==sive CErEsSKvS
frmh the= sptie=?

of sound. We sometimes use the terms
Tloudness” and “intensity” interchengeably,
but they are not the same. Loudness is 2
mezsure of the response of the esr o the sound.
Even when two sgunds are of equal intensity,
we may hear one as louder than the other
simply becsuse our ear detects it better

K
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N uestion

1. D&si .L._al""._'.‘_ul.!

_!-.--IL.—.J-—,—.-__-.

hefoeen foindness

= of e rpef

11.2.350eED OF SOUND IN DIFEERENT
MEDIA

Soumed propagates throngh a medinom at a finit=
szeed. The=ound of 2 fundsris benrd a hitle
later than the Bash of light is'seem 5o, wecan
make out thst seund tevels with a-speed
which is mch less than the speed of light The
speed of sound depends on the properties of
th=medinns thrmagh which it bavels. Yoo will
e shouk tios dependerice I higher classes.
The speed of sund in 2 mwedmm dependson
tempemature of the medium The speed of
sound decresses when we £0 from solid to
the bElrpﬂ;l.lll:E the speed of sound increases:
For escample. the speed of sound n airis 351

-l 2t 0FC and 34 ms At 22 40 The speeds
dmﬁatamﬂmmﬁmpﬂmremmﬂﬁiﬁ
mediis are Ysted fn Table 3111 Your nesd pot
mETnrise the vaines.

Table 11.1: Speed of sound .

316
213

200423

nestion

l. Imwikh o rhe tioes m=dsE. .*-:r
e o irtE. g sormd fraced
the fastesit af a B

P
'LLEij'—'r.EJ_r_ i

ar -.*-‘.'_I:Ei'

11.3 Reflection of Sound

Sound bounces off 2 solid or a hgquid ke a
runberball bonmees off 2 wall. k= light. sonnd
gets reflected at the surface of a solid o ligoid
ary folivers the ssme Imvs of reflection asvou
hi=ve studied in emlier elasses The ditertions
m wisch the sgumd is irrcident andis reflected
maks equal anges with the nopmal to the
rﬂmﬂmﬂhﬂﬂtﬁ?pﬁﬂdmdﬂﬁz.and
the thres ars n thesame _ An obistarts of
iarge-size which may be ?:,jiﬁﬂ-m mough &
n.eaiedmr ﬂ]EIEEEEthIﬂfEmnd"—.E:ES

Activity 11.5

- "“a!n:m’t-:l-l:lmdf_“:dpqﬁs gz shown in
11 B%You con make the pipes
Lﬁjxg_thaﬁpapa' Ths lengh of tHe
p&pe—a shouid be sufficlentiy long
asi.ﬂmzl.

% Egrange them ¢m 2 table necr 3 wall
£} E==p a clock near the open end of ans
# _ 'of the pipes and Oy 0o hear thesound
o of tha elock throngh the other nipe
*  Adipst the positdon of ths pipes so

that you can hest hear the soumd of
ihe ool

s  Now. measure the angiss of inrldenes
and reflection and =e= ths
relatdonship betwesn the angles

» Lift th= pine on the right vardeslly
to 2 small height and obasrve
what Eappens.
in plare of 3 cloeil -3 moblle piems
em vibrating mods may nlas Be wiad )

._I...w;ll
__.--:-EI l—-l-"l
Uitk '-\.' - «
@ = L =" =)
O

Fiig I 1.8 Reffmeticr of soomnd

£33
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v shout or clap near & switeble reflecting
object such as a tall building or a
mountain we will hear the: same sound
agazin a little later. This sound which we
hear is called an echo. Ths s=meation of
sound persists o our brain for abont 0,1
s. Tg h=ara distinct echo the time interval
between the original sound and the
rellected ome must b a8t feast O.]s, T we
talce the speed of sound te be 3d4m/sata
given teinperature; say at 22 *C inair, the
sound must go to the obstacle pnd reach
back the ear of the Listener on reflection after
0.1s, Hence. the total distance covered by
the sgund from the point of generation to
the reflecting surfare and bark should he
atleast (344 m/s) < 0.1 5 = 34.4 m. Thus.
for hearing distinct -echioss, the minimum
distanice of the obstacle from the source of
sound must be half of this distance, that
iz, '17.2 m. This distanes will changs with
the temperature of air. Erhoes may be heard

more than ence dus e suseessive of

multiple reflections, The rolling of thupder
is due to the successive reflections of the
sound from a number of reflecting stirfaees,
suchas the clouds and the land ',

11.3.2 REVERBERATION

A sound ereated in = br_ghali ';1111 persist
by repeated reflection fronstie walls nntil
ftisreduced to avahie wisre it is nﬂ-lmxgr
audibie. The Tepsated rEﬂEEhijﬂ,;_ﬂflE_t
results in this persistence of zound is
called reverberation. In ananditorium or
big hall excessive reverberation’is highly
undesirzhle. To reduce revesberation. the
roof and walls of the suditorivm =re
generally covered wath sound-absorbent
materials Hke EﬂIl'l.]_:H;'E!iEEEl fibrebeard,

rough plaster or traperies. The seat
materials are also s=lected on the basis of

theirsound absorbing properties.

Example | 1.2 A person clzoped s hands
near a ciiff and heard theschoafter 25

134

What is the distence of the cHE fom the
persaen if the speed of the sound, ris
teker a5 348 m 517

Solution:

Given,
Speed of sound, v= 346 m s~
r=2s
IMst=nrs travell=d by the sommad

=tk =348 ms = 2==F32m
Iz 2.5 sound has te t=vel twice the
distance between the cliff and the
persan. Henes, thd:EEEE-'EHmEe}lL‘E
chiff and the person

=502 m3=346m

ngstion
. An echo ts Feardun 35 Wahar 5
v the distgnite of the reflecting
mipEoRET e SEnTe,

the gpeed el sornd 5 32 ms™ 7

ren ti

11.3.3UsFs OF MULTIFIE REFILECTION
OF 50UND

1. Megaphones or loudhailers. horms.
musical mstroments such as frompets
anel sheizsrais areall designed to sevwd
sound in & pardcuiar directon without
spEadingg ifm all directions; as shown
inFig 11.10.

Hosrs

Fgriag: a ET-::_‘E;ETJE::EE#&J‘E:E.
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3.

in these instruments. = tube followsd
by a conical gpening refiects soomid
successively to guide most of the
scungd wavesd roan ths sounes ' in the
forward direction towards the

audienice.

Stethoscope s 2 medical insimment
within the body. mainly in the heatior
hmgs. Ins st=thpscopes the soursd of the
pi]ﬂi'smﬁs‘ﬂﬂirmd?ﬂ*hfﬂn:ﬁm‘ﬁ
ears by multiple reflection of sound, a3
shownin Fig 11.11.

Figt 11.11: Sethosrope

Generally the cethnids of conecert halls,
comferenios halls and mmmhﬂﬂﬁﬂ'e
curved so that sound aﬁ;—lﬁtﬂﬂn
reaches all commers of the Hsll ==
siiown it Fig 1142 Somebmes a
curved soundboard may be placed
behimd the stage- sothat the 5m.mﬂ
.'-P'J.'Eiiﬂ_'r evenly arvoss e - Wi_;lﬂ:l. of this
hall [Fig 11.13),

Fg 1112 Coves ool off 3 conference kall,

S

Beuan] Lerimid

------------

Sevume o S

L

L

\
X

Fig 1115 Sound board used in g T kall

nestion

I. Why are thm = _._tr.]gt of coneert
ieliifabiss o7

11.4Rﬂngtdfﬂearing

The Ejﬂhﬂemgaﬁfmmﬂﬁfrhmmhem,g&
extendsfrom atout 20 Hz © 20000Hz o=
Hz ='ene ovols/sl. Children under ths age of

five and'soms= animals. such as dogs can hear
'L'Ip'f'n 25 kHz [1 kiH= = 1000 I—ﬁ:,_ﬁEﬁEﬂ;ﬂE

oW aldsr their=ar= beromeless s=snsitive to

higher frequencies. Sowmds of freguencies
below 20 Hz are called infrasonic soundd or
infrasound, ¥ we could hear mirasound we
would hear the vibrations of 3 pendubom just
as we hear the hrations of the-wings of 2 bee.
of frequency a3 low 25 5 Hz, Whales and
range. It 15 ohserved ihial some anmmals get
disturbed befiors sarthnuales Earthouakes
produce low-fregiiency infresound before the
main shock waves begin which possibly slert
the mmumals. Frequencies ngher than 30 kHz
ars called ulitrasonic sound or witrasoumd.
Clirasoomd is produced by animals such as
dalphins, bats and porpoises. Moths of certsin
farmilies hawe very sensiinre hearing squipnent.
These moth= o hesr the high frequency
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sgueaks of the bat and know when 3 bat
s fivimog neaThy. and are a@ble to escape
capturz. Rats also play gemss by
producing ultt=sind.

Eﬂhﬁﬁﬂ&mwﬂhhﬂmnghaHM
need & heanng-aid. A hearng ad 15 an
electronic. battery operated device: The
heating sid receives snund through a
mmphm.mtnﬁﬁﬂﬂmﬂmmﬁfht
sound waes to elecirical Signal= These
ei=ctrica] signais ar= smplifisd by an
m:qiﬂﬁﬂ'mtmlﬂdéﬁﬁrxﬂlﬂgﬁals
mg;minaspm]:asfthehmﬂ:gm
The speaker converis the amplified

Hestions

l. What & the sudible e of the
Eb e Th e larCra = rard
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asspcated with
fal  InEFascar=i?
| Elfrssours?

11.5 Applications of Ultrasound

Eizssounds == hgh _['FEEUET_‘H_" WEEES,
Clizzemmds are able to ‘.::xve.i ‘aiong welk
defined paths even in the presence, of
ghstartess, NMirsspunds ars u&-ﬁ-ﬂ_ﬂ'ﬂs&ﬂr
m.uﬂg_mmifgmﬁ_mlpmpuﬂ
o Ultrasound is genemally used to clean
parts locsted i hard-tosreabh places.
for example, 'spital Hibe 'edd shaped
parts. electionie compbnents, ek,
Objects to be cleaned sreplaced n &
cleaning solubtite Ind ultrascnic waves
are sznt inte the solution. Due-te
the high frequency. the particles of
dust; Frease andd divt get d=tached ard
drop out. The objects thus get
thoroughiy clesned.
#» Ultraseunds c=n e used o detect
cracks gnd fiaws in metsl blocks.

1385

in construction of big structures like
bufldings, brdges, machinss and also
sci=ntific eqmipment. The amcks or
holes mside the meial blocks, which
gre mvasibis fom outside teduces the
sirengih of the stouchure. Ultrasaric
waves are allowed o pasa foough the
metz] block sl detectmisareused to
detect the transmitted waves. I thers
iz gven a small defect theulirescund
gets reflected back indicgting the
presence of the fiaw ordefert as showmn
m Py 11,14,

[eibred oy fioe
. G
i : i — =
B NON G
E—rtie s WL =
s —
O - = »_—
Miel] Ellyedi "
Frg‘[-_i 1i- L.:mﬁumﬁr_:m:ctdbnﬂlm.i‘::

mmemﬂm

Ordimanysound of longer wavelengths
carmot be fised for such purpess as it -will
bend around the corners of the defective
{oration and enter the detentor,
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Ultrasomic waves are made to reflect
fromn varioiss pants of the heant and
form the image of the heart. This tech-
nigue is calied ‘echocardidgrapghy’
Dlirasouind scannsr i= an insEument
=whiich usss ulbasonle waves for
getiing fmages of miemalorgansulthe
hirmas body. A doctor miay imags the
p=tent's organs, such as the lves, gall
bladider. utertis, hidmey. etc. It hélps
the doctor to detect sbrormsiities,
suchas stones n the gall bladderand
Ity or tonmours in different orgaris
travel through the tssues of the body
znd get reflectsd from a region whers
there = = chenge of tissue density

Metallis components are generally used
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‘Ehese waves are then converted into
electrical signals that are used to
generate images of the organ. These
mnages are then displzyed on = mormion
or prnted on-z film. This techmique
15 czlied ‘ulirasooography’
Ultrasonography is-also used for

gxamination of the foetus during
pregaancy to detect congenial defects
and growth abnommalifies.

Ultzasonnd may be emploved to break
smal] 'stones’ formed in the lSdneys
into fine grains. These grains later get

flusheo out with vnne

What

you have

learnt

. Sound is produced due to vibmation nfﬂjﬁﬂﬂﬂntﬁi:fli

. Sounsd travels as a longitudina! wave thran;g!]. 2 material
ImEOIIN '

. Sound braveis as :U.I:EEEE.'FE mmprﬂssimzs end rarefactions
In the medinm. .

* Io sound pmng&tiiﬁg, it is the EnE'rgF of the soung that
travels and ot the particl=siof the medinm.

" The changs 1 density from ope maximum value to the
mnimugn veiue-and agsin te:the maxmum value makes
onE cgmpiete Gsoillation.” '

" Thedistanice betwesn oo/ consecutive m@‘?ﬁ&ﬂﬂﬁ of w0
conssculite rarsfartions is called the wavelength, o

. The time takerrby B wave for ane compl=te oscillation of

'( thz density or pressure of the medinm is called the time
SogEring. T .
. The numberef complete sscillations per unit tme 15 called

the frequency (v). ‘T=E;.
'~ The speed v. frequency v, and wavelength 4, of sound are
Igksied by the sguation, v= 4w
. The speed of sound depends pornarily oo the pature and
the temperature of the {ramsmitting medinm.

. The bww of refléection of sound stat=s that the direstions in
which the sound Is incident and rellected mske egual angles
with the normal to the reflecting surface at the point of
Inefdence and the three lie Tn the s=ime plsne.

. For hearing & distinct sound, the tine interval between the
ariginal sound and the reflected oz must be at l=ast 0.1 5.

. The persistence of scund 1o =n auditonjum 15 the result of
repeated refiections of sound and is called reverberation.
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Sound properiies such as pitrh, loudnsss and guality are
determined Ly ihe comoesponding wave Eoperties
Loudnessis=a physiological response of the ear to the intensity
of sound.:

The amourt of sound eneigy passing edch sécond thiough
it ‘azes’ |5 talled the fztensity of sound.

The sudible range of hearing for average humsn beings (s in
the fequency angs of 20 He - 20 kHz.

Sound waves with frequencies below the audible range are
termed “mifrasomic’ and those above the audible range are
fermed “nlirasonic’.

Ulirasound has many medical and ndusirial -applications.

Exercises

B b

Whiat s sound and how is it produced? o

Dizseribe with ihe help of a disgram, how compressions and
rarefactions are produfed in =i near = source of sound,
Why is scund wave talled 5 longihufinal wave?

Which t:haﬂn:te'isﬂ-t'ﬂ{ the sound ‘heips vou to identify your
friend by his voicgwhile sitting with athers in = dark Toom?
Flash and/thunder are producsd simultansously. Bot
thunder is heard & few secomds.dfter the flash is seen. why?
A persgp has & heanng renge from 20 Hz te 20 kHz. What
are the t¥pical wavelengths of sound waves in air
correspanding to thesg two frequencies? Take the speed of

¢ sound in air as 344 57

Tum children-@te at opposite ends of an alominium od. One
strikss the epd paf the rod with a stone. Find the ratic of
tmes feiter by the sound wave inair and v ahimmmium o
reach thesecond child.

The"heguency of 2 source of sound is 100 Hr How many

- _@Mr;:::_dnes it vitrsts in & minute?

Bn;es sound follow the same laws of reflection as light does?
Eaglain,

# When a soiind s reflected from 4 distant ohject, an echois

produced. Lst the distance between the reflecting surface
and the souree of sound production remains the sams. Do
yvou hear echo-sound en 3 hotter day?
Give two practical applicatings of reflection of sound wavss.
A stane 1s dropped from the top of a tower 300 m-high mio a
pond of water at the base of the tower. When is the splash
heard at the top? Given, g=10 m 5 and speed of sound =
340 m 57,

Sevwy
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13.

14
15,
i6.

A sound vwave travels &t 5 speed of 339 m 57, Hits wavelength
is 1.5 cm, what i3 the frequency of the wave? Will it be
audibl=?

What is reverberation? How cen it be redoced?

‘What = iIoudness of sound? What faciprs do=s it depend on?
How is ulbmscund used for cleaning?

Explam how defects In = metal block can be detected using
ulirssound.
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