GK/GS <pr ©

el 9u™

PHYSICS |

cafa aear

(SOUND WAVE)
4R TOPIC EXPERT & 91y

}§ <& ATH 07:00 5t (e)omE3 BY GS GURU






A mechanical wave 1s a local deformation (strain) in some

physical medium that propagates from particle to particle by

creating local stresses that cause strain in neighboring particles

too. Examples sound waves, seismic waves, gravity waves,
/
Types of waves vortices, and shock waves. —
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A electromagnetic wave (light) consists of a combination of

variable electric and magnetic fields, that propagates through
space examples include radio waves, infrared radiation, visible
/light, ultraviolet radiation, X-rays and gamma rays.
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Sound Wave

Often we hear sound when we talk to people, listen to

music, play a musical instrument, etc. But have you ever
wondered what sound 1s and how it originated? In this

article, let us find answers to all these questions.
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)fhat is Sound? v’bd}j of Sownd 2| Ve > V) DU @

und 1s a vibration that propagates through a medium in the
form Nmechamcal w%) The medium 1n which it propagates
can either be a solid, a liquid or a gas. Sound travels fastest 1 In

P ——

solids, relatively slower in liquids and slowest in gases.

e aaT * In physics, the sound is defined as: —
Sound Wave ®* A vibration that propagates as an audible wave of pressure,

through a medium such as a gas, liquid or solid.
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What 1s a Soundwave?

/ A sound wave 1s a pattern of disturbance caused by the energy
traveling away from the source of the sound. Sound waves are
longitudinal @ This means that the propagation of vibration
of particles is parallel to the energy wave propagation direction.
When the atoms are set in vibration they move back and forth.
This continuous back-and-forth motion results in a high-pressure
e a7 T and a low-pressure region in the medium.

7
ST QT T 22
o iU ® wd H LS STt Ssil o 0T & AT ‘IS@ISI i
Tk Ued 2| &1 adl m?%ﬁarﬁé?ﬁ%l SEIRERE e 2 fop shott =

OhLH °h| THR el a7 JOTR T3 o HJ-II"IICI{ '6|<‘|| %| WWTUTWﬁ

de B9 § A T AT B $) 3 PRaT AT s i %
TS {1899 U 3o aa1d 3R {90 gere & o9dr 2

Whatis a

Soundwave?




®* ~These high- pressure and low-pressure regions are termed

/ compressions and rarefactions, respectively. These regions are
Whatis a transported to the surrounding medium resulting in the sound
Soundwave? waves travelling from one medium to another.
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Nature Of

Sound
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/" The sound produced by a guitar 1s different from the sound
produced by a drum. This is because the sound produced by
different sources have different ch@cteristics;rsfound can be
characterized by its frequency, wavelength, and amplitude.
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~~* f1s the frequency of a sound wave and

The number of rarefactions and compressions that occur per
unit ttme 1s known as the frequency of a sound wave. The
formula of the frequency of a wave 1s given as:

e F=1TE »

Frequency of >~ T is the time period

sound
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Electromagnetic
Spectrum
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Wum Speed of sound
\Myfr 1481 m/s
Air 343.2 m/s

/

/

Copper 4600 m/s

//
Hydrogen 12770 m/s
Glass 4540 m/s




/Reﬂection of Sound
* Reflection of sound 1s similar to the reflection of light. The
reflection of sound obeys the following laws of retlection :

The angle of incidence is equal to the angle of reflection)
* The incident sound, the normal sound and the normal sound all
lie in the same plane.

DA% EEIR NGRS
(@ ¢ N ¢ N (@ ¢ ¢
* &g Sh YA TR o Y& o TH gl i hl GUad IXed

o Taeferiaa faemt w1 are shear @
% JATYA 1T G 10T o SIe 2IdT 2
4 YA S, G St 3R "= et gt Ueh & 9t H§ 2] 2




/ When a sound hits a hard surface, it reflects back to its source. This reflection

e

of sound is otherwise is called an echo. Hard surfaces have a tendenc;l to

reflect sound while soft surfaces absorb sound and silence them. If the
frequency of the sound wave is low, then the sound wave will not get
reflected. Sometimes, we hear multiple echoes from a source of sound if the
area 1s large and has multiple reflecting surfaces such as valleys and huge

empty rooms. This phenomenon is known as reverberation.
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Q.1 Speed of sound 1s maximum 1in-
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A) Vaccum

/b) Gases

/c) Liquids

_A) ?Solids )




® The speed of the sound depends

on the density of the medium through which it 1s travelling.

® The particles 1n the solid medium are closely packed.
Hence, the density is high. Information from one molecule to another
molecule travels faster in the solid medium.
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/ * The velocity of sound waves in(air 1s 330 m/s.

__~7* The velocity of sound waves in/steel is 5920)@

. s R
* The velocity of sound waves in a vacuum 15Czero>
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__~* The velocity of sound waves in water 1s Q480 m@
* 1Y H €& TN T ST 330 m/s 2
* Tl B S QU a1 a7 5920 m/s T <@
» i & = T 1 3 I BT &

o STl H St T ohT AT 1480 HISUHHUS B




Q.2 When you increase the loudness of the ringtone of your mobile phone, the

frequency of ringtone
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As the loudness of the mobile ringtone increases, the

frequency of the ringtone remains same.

__"1The loudness 1s expressed in a unit calledl decibel (dB).

/ Loudness 1s the physical response of the ear to the intensity

of sound.

* A sound with more energy is referred to as a strong sound.

®* Loudness of sound 1s proportional to the square of the
amplitude of the vibration producing the sound.

~ ¢ Loudness (amplitu@
_—® The loudness of sound waves does not depend on the

frequency of the sound waves.




Q.3 In medium, the nature of sound waves is:
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a) Only transverse
b) Both longitudinal and transverse

c) Neither longitudinal nor
fransverse

— d) @nly longitudinal




\\\ > Longitudinal waves- The particles displaced 1n this type of

waves are parallel to the direction the wave travels.
/ Sound waves are longitudinal waves.
/‘T he sound waves are longitudinal waves because particles

of the medium through which the sound travels vibrate

parallel to the direction that the sound wave moves.
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Q.4 If the frequency of a sound 1s below 20Hz 1t 1s known as

sound.
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Sound waves are of three types:

frasonic waves: The sound waves of frequency between
Hz to 20 Haare called infrasonic waves. The sound
produced by thunders, volcanoes, etc. Animals like
elephants and whales can hear infrasonic sounds.

/ ® Audible waves: The sound waves of frequengy between
0 Hz to 20,00@1‘6 called Audible waves. The human
ear can able to [isten to these frequencies

Ultrasonic waves: The sound waves of (ﬂgquency above
20.000 Hz)are called Ultrasonic waves. Many animals like
bats, cats, dogs, mice, etc.
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Q.5 Which of the following term 1s responsible for the distance between two

successive compressions of a Sound Wave?
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A) Frequency
/() Amplitude

_£d) [ Wave Len@

/




Wavelength ())
o« »

| >

Dizplacement

plitude

AT




Q.6 The waves which are produced 1n air are always
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_4) Matter Waves

A) Transverse Waves
\%) Longitudinal Waves
&) Electromagnetic Waves




Longitudinal Waves

* A wave 1n which the particles of the medium vibrate in the same
direction of propagation of the wave is called a longitudinal wave.

® It can be produced 1n all three media such as solids, liquids, and gases.

®* The waves which are produced in the air are always longitudinal
waves.

* Example: The waves produced in spring when it 1s pushed and pulled
at one end are longitudinal waves.
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Q.7 The frequency of a sound wave 1s 50 Hz and its wavelength 1s 4 m. What 1s

the distance travelled by the sound wave in 3 s?
Ueh €A1 T ol ST 50 Tt © ST FHoh! AT a8 4 HieT 7| &l T 51 3
Hehs H qF sh 113 gl T 27

(¢

(a) 100 m
(b) 600 m
(c) 200 m
(d) 300 m




Here given:

* frequency = 50 Hz,
* wavelength =4 m.

So, the velocity of wave = Frequency X
Wavelength

=50 x4
=200 m/s.

So the distance travelled by the sound wave in 3
S 1S:

200 x 3
= 600 m.




Q.8 In which of the following the sound cannot travel?
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a) Solids
b) Liquids
c) Gases

d) Vacuum




Q.9 What 1s the time taken by two consecutive compressions or rarefactions to cross

a fixed point in a sound wave known as?
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(a) Amplitude
(b) Time Period

(c) Angular Frequency
(d) Angular Displacement




Q.10 What 1s the relationship between the frequency and the pitch of a sound wave?
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(a) Higher the frequency, higher the pitch

(b) Lower the frequency, higher the pitch
(c) Pitch 1s not dependent on frequency

(d) None of the Above




Q.11 What do we call the magnitude of the maximum disturbance in the medium on

either side of the mean value called as?
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(a) Frequency

(b) Angular Displacement
(c) Amplitude

(d) Wave Number




