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‘A sound is a form of energy which produces the sensation of
hearing.
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Sound waves are longitudinal-mechanical waves.
‘It needs medium to travel. It can’t pass through vacuum.
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It is produced when there is any vibration.
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It is measured in decibel (db).
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‘Speed of sound: | ISR RIIGE

‘In air= 343 m/s | BT:IT'I?[ = 343 HIA

‘In water= 1483 m/s | urit | = 1483 W4
‘In iron= 5130 m/s | ?ﬁ%ﬁ =5130m/s
‘Sea-water= 1531 m/s| HH%-vld = 1531/
‘Speed of sound in, solids> liquid> gas

B> ae> N H tafy & 1fa

‘When sounds travels from one medium to another, its speed &
wavelength changes but not frequency.
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Characteristics of Sound Waves | $3i11 ?RT# '
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1. Loudness | Udddl : It depends upon the amplitude of wave.

g a0 & AH W) AR Sl 71

- Large amplitude means loud sound while, small amplitude
means feeble sound.
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‘Unit of loudness is Bel, 1/10th of Bel is called Decibel.

-af F1 ad1 $1 gBTs 9d B, 9d BT 1/10 HIT SHIA HEdATdT 2|

‘Phon, Sone are other units of loudness.
I, A9 Ygad] B 3 ShISal g |

‘Intensity is proportional to the square of amplitude.
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2. Pitch | o= . 1t depends upon the frequency of wave.
g T Bt g R R sear gl

- Girl sound : High frequency, high pitch.

- St @i Wi : 3 g, I W

- Boy sound : Low frequency, low pitch.
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Effect of Physical Parameters on Sound
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‘If temperature increases then velocity of sound increases.
-gfe ATIHT Tl § df &af= BT A 9¢ SraT |

‘For a constant temperature, pressure has no effect on sound.
fRR dUHE & 1w, <919 &1 t@aft UR Bis Uy 181 usdar gl

Sound blows in the direction of wind.
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‘Sound travels with higher velocity in humid weather.

-3Ts M H F @ siftres 97 1 Tl 2

‘Velocity of sound decreases as it travels from solid to gas.
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*‘The velocity of sound through a gas is inversely proportional to
the square root of the density of the gas.

-@ﬁv%mmﬁwﬁmhﬁv%m%m%wm

*A sound produced due to single frequency is called tone.
THd TG & HRUT A @ Bl &9 Hel Sar g

A sound which is a mixture of several frequencies is called note.
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REFLECTION OF go‘g%?a%cuou WTqie &1

It is a reflection of sound that arrives to the listener with a delay
after the original sound.

-gg taf~ &1 ufafere 8 ot 4o @afy & 91 a1 9@ 31 A ugaar o

‘To hear an echo, the time interval between the original sound and
the reflected sound must be at least 0.1 seconds and the minimum
distance of the obstacle from the source of sound must be 17.2
metre apart.
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Stethoscope works on the principle
of reflections of sound.
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‘The audible range of sound for human beings ranges from 20 Hz
to 20000 Hz.

A & 1T «af & gog qH41 20 8¢S H 20000 gl dF gidl 6

Children under the age of five and some animals, such as dogs
can hear up to 25 kHz (1 kHz = 1000 Hz)
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Reverberation | gfdeaiq

‘The persistence of sound caused by the multiple sound
reflections even after the source has stopped is called
reverberation.

Hd & d¢ gl 9 & d1¢ G WRTad=l & a1 @afq Bl
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‘When the time period between original and reflected sound is less
than 0.1 sec, reverberation occurs.
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*To reduce reverberation, we can absorb sound with materials
that are placed on the walls and ceiling of a space.

yfaafs o1 o9 B34 & forw, gq fodt &1 Ot 3k °LG |
mﬁu’rﬁggraﬁam?éa%m%ﬁ oaw

‘Sound absorbing materials: These include fiber board, loose
woolens, heavy curtains, plastics, and acoustic panels.
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INFRASONIC SOUND | S3pHIH® i

Sounds of frequencies below 20 Hz are called infrasonic sounds or
infrasound.

.20 ool A HH Gl BI @af-di HI FITHIAD G a1 SIPRITSS Hel STl g |
‘Rhinoceroses uses infrasonic sound of frequency as low as 5 Hz.

ST 5 geo fora-1l HH SMGHRT Pt SIHNA-D @ BT STINT HIaT 5|

‘Whales and elephants produce infrasonic sound.

R IR g1 TIPS @y I A B

Earthquakes produces low-frequency infrasonic sound before the main
shock-waves.
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ULTRASONIC SOUND | 3[eHi-® af

‘Frequencies higher than 20 kHz are called ultrasonic sound.

.20 kHz O 31t gfral & sreereif® taf we1 SIrar 3|

‘Ultrasonic sound is produced by dolphins, bats etc.

- NIF® @Efy Sifep, THITGS 3H1fe GRT ST P SITel gl
‘Ultrasounds are used to detect cracks and flaws in metal blocks.
YT STPI H eI 3R WAL BT UdT e & T e Es &1 SUART
foar sirar g1
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‘Ultrasonic waves are made to and form the image of the heart.
This technique is called ‘echocardiography’.

-msmaﬁwﬁm%aﬁvm%'lwaﬁﬁﬁ
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‘Used by the doctors for diagnosing patient’s organs such as the
liver, gall bladder, uterus, kidney, etc.

TR L T 8 o e it

‘They can not be polarised.
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SONAR | 99

‘SONAR stands for Sound Navigation And Ranging.

AR BT Addd 9SS AfQR- v IR g1

It is a device that uses ultrasonic waves to measure the
distance, direction, and speed of underwater objects.
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DOPPLER EFFECT

‘Doppler effect is a phenomenon that is observed whenever the
source of waves is moving with respect to an observer.

BITER o STl a1 Hid Tt
uﬁa&lg%ﬁ &rﬁyg@mﬁ%?@ o el o1

‘E.g; An ambulance crossing us with its siren blaring.

SIY; TP AW AR SeTd §€ AR U 9 ToR T8 A
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‘It was given by Christian Johann in 1842.

g T3 Siie™ gIRT 1842 # f&ar war Tl

* The Doppler’s Effect in sound defines the sudden increase or
decrease of frequency when the source of sound and observer is
moving towards or away from each other.
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f = observed frequency

f = actual frequency

v = velocity of sound waves
v, = velocity of the observer
v, = velocity of the source
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Applications of Doppler_Effect | STUCR YHTd
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- Vibration measurement / Y- ATY

* In identifying vascular problems/ W’G’-’-ﬁ T3 b1 Jodld & H

- Military uses the Do%pler effect to identify a submarine’s speed /
o1 ifd fere |1 STUeR THTa I ¢

- Aerospace Navigation/ E'Clﬁ'\‘:aﬂ AfaT=E
- Automobile Speed Measurement / aﬁaﬁtﬁm IGK LG
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