Chapler:13 Sound.

Sound is a vibration that travels through a medium (like air, water, or solid objects) and is
detected by our ears. These vibrations create pressure waves that move outward from the
souvrce

+ Sound is a mechanical wave

- It originates from the vibration of particles in a medium such as air, water or solids.
- It travels in the form of longitudinal waves, wheye particles move parallel 1o the direc

the propagation. GET ADMISSION IN OUR ONLINE INSTITUTE

- It includes regions of : _I\mv ;

Compression ( particles close together) Contact Whatshpp Number:+92/331,5014353
Refraction ( particles spread out)
Sound is a form of energy: that we hear. It is made when something vibra
waves that travel through air (or another medium) to our ears.
EXAMPLE: Vibrating guitar strings produce energy.

Production of Sound Waves - Explained

Sound waves are created when an object vibrates, distuyb icles in the surrounding
medium (such as air, water, or solids). These disturba % 2 0 serles of compressions
(high-pressure areas) and rarefactions (low-pressure dregsigo travel outward from the
source This movement forms longitudinal wavesiin which the particles of the medium vibrate
parallel to the direction the wave is movi

Key Points:

Vibrations start the sound.

Compressions & rarefactions form thewav

Longitudinal wave = particles @ : llel to wave direction.

Medium required (ho sou p

Faster in solids, slow:
Why Are Sound
Sound waves arg longitudingl because the vibrations of parficles in the medium move in the
same direction he w@ve fravels.

Drum beat - Striking a drumhead pushes air particles together (compression). then they
spread out (rarefaction.

Tuning fork - When struck, it vibrates, sending compressions and rarefactions through the air
as sound.



Nature of Sound Waves
-Sound waves are mechanical waves - they need a medium Clike air, water, or solid) 1o travel.
-They are longftudinal waves, meaning the particles of the medium vibrate parallel to the
direction of the wave.
=Sound waves transfer energy, not matter.
-They consist of compressions thigh pressure) and rarefactions (low pressure).
-They cannot travel in a vacuum (like space), because there are no particles to carry the

vibrations.
Compression and Rarefaction - Explained in Detall

When a sound wave travels through a medium like air, it does not move the par
permanently from one place fo another. Instead, it causes the particles o vibrate a
forth around their rest position. This vibration creates regions of compressio efaction

that move through the medium.
- Compression:
Compression is the region in a sound wave where parficles are p ose together.

It happens when the vibrating object moves forward, pushing & by particles ahead of it.
This creates an area of high pressure and high particle denst

Compressions represent the crest (peald of a longitug n

Example: When you speak. your vocal cords push air pa sifogether. forming compressions.
- Rarefaction:

Rarefaction is the region where particles arg apght.
It occurs when fhe vibrating object moves backward pulling particles away and creating space.
This results in-an area of low pressure ane porticle density.

Rarefactions represent the trough o [188Tnal sound wave.

Example: After a compress al cords move back, causing rarefaction
Proof: Sound waves need a GET ADMISSION IN QUR ONLINE INSTITUTE
In a vacuum bell jar expe
A ringing bell is placedyinsi
When the air is
disappears, evethougrtthe bell is still vibrating,

This pro cannot travel in vacuum and needs a medium like air, liquid, or solid for

di e air, water, or solid objects) to travel through.
Sound is@ mechanical wave: It travels by vibrating particles.
In space there are almost no particles: The vacuum of space doesn't have enough atoms. or
molecules to carry these vibrations. ( IMPORTANT )

3.0 BASED QNA-



Q1What is a longitudinal wave?

Q2in a longitudinal sound wave, what are compressions
and rarefactions?

Q3Why do we need a medium for sound to travel?
QitHow does the density of a medium affect the speed of
sound?

QSHow-the sound wayes produce ?

Q&:Show that the sound produced through o vibrating
QFProve that sound waves need-medium-for propagation.
Q8;\/Vh\/ we-can't-hear blast occur In-sun

Q9LCan-sound travel-through-solids, liquids, and-gases?
Which is fastest?
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DIAGRAM OF SOUND WAVES




“High pressure region ‘Low pressure
Molecules have low velocit Molecules have high velocity
Molecules are Molecules are far apart-

They have high density. - They have low density.
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Sound Wave as Density Changes

Sound is a longitudinal wave. I+ tra air (or another mediun by pushing and

pulling-the particles.

Particles are pushe&ci

Alr molecules per uni

This means hig :

Aﬁh@*\/: Like a €owd affja concert when everyone pushes forward — packed tightly.
Rarefact| Region

Particles\are sp apart. b
Alggffiote unit volunie are less than average.

Thissfieans low density and low pressure.

Analof¥like a crowd leaving a stadium — lots of space between people.

1) Compression

High qressuﬂe due to molecules are close

Low v‘b\oc'\‘(\’/ibecause prsssure is \dve@ely rg\a‘rgd
It's densﬁ\/ is hjgh
2 Bajef‘dcﬂm

re due to molecules are close

HiAah valacityv, hoarAlice nraocciive ic inuaovealvs, ralAatnA




High veloc‘n‘y because pressure-is '\nversel\/ related
It's dens'\‘ry is low

Relaledtermsto Sound \Waves:

Wavelength \):
The distance between two successive compressions of two successive rarefactions

in a sound wave. It 1s measured in meters (m. SETABHIIESIEH N QURONLINEINS TITUTE

BADLO BY MAK
Frequency ®: Contact WhatsApp Number: +92 331 5014353

The number of sound wave cycles (cormpressions and rarefactions) producédin &
second. 11 is measured in hertz (Hz). A higher Wequency means a h\gml\ﬁ Vv

‘ |
Amplitude: ‘ X

The maximum displacerment of particles in the medium frogasg ew\ position. I
is related to the loudness of the sound. A greater amph’r&r duies a louder
sound. ‘

4 1 +
Velocity (¥ \ U

The speed at which a sound wave travels Tgougga mted\um IT depends on the
medium (e.g, faster in solids, slower in gfiSes) Ny, W

Formula:

v=fxA

n \
| FREQUENCY 1S BASICLY THE NO. OF

/ U P U WAVES IN TIME TAKEN LIKE.IF THERE
A ARE MORE WAVES THE FREQUENCY 1S
HIGH AND IF THERE ARE LESS WAVES

ltw f requean THAN FREQUENCY 1S LOW
I hign Frcq uenc(us

-




Types of Sound \Waves:

THERE ARE MANY TYPES OF SOUND WAVES.SOME
PLEASENT AND SOME UNPLEASENT THEY ARE CATAGRIZED

BY THE FOLLOWING CATOGRIES..
Rhy‘rhm\c Sound (Periodic Wave)

Wave repeats. !
Frequency is steady (e.g. 2 beats per second.
Exarmple: Music beat, clapping hands in rhythm.
Visual ideo:
(hck tick tick. regulan
Non-Rhythmic Sound (Aperiodic Wave)
No cleay pattern.
Frequencies keep jumping around,
Example: Random street noise, thunder.
Visual idea:
Easy Summary: -
Rhythmic = Regular + Predictable
Non-Rhythmic = Random + Unpredictable Nt

*Audible Frequency Range
Humans can ’r\/p'\call\/ hear sounds W\Tﬁ ge’rween *20 Hz* (ver\/ low pitch) and

*20 KHz* (very high pitch. Frequenaes duisxder’rh\s range are generally inaudible to
humans. v

Ul{rasourﬂ X

PKMZ. _

Ultrasound aisj sound hoﬂ hai jiski frequency bohat high hoti hai (20,000 Hz se zyada). 1ski
waves chotihotfiain is liye ye cheezon ke andar fak ja sakti hain (penetration zyoda hoti

hai. Medical aupyanimals dono use karte hain.
Ultrasound Waves Explained
Ulfasoundwes are sound waves with frequencies higher than 20000 Hz (20 kHz)—beyond the

U imily of human hearmg‘ GET ADMISSION IN OUR ONLINE INSTITUTE
Basi erties BADLO BY MAK

T\/pe: Mechan'\cal lOng\TUd‘nQ\ waves Contact WhatsApp Number: 492 331 5014353

Medium Required: Yes — ‘rhe\/ need a medium (like air, water, or tissue) to travel; they cannot
fravel through a vacuum.

Speed: Depends on the medium. For exarmple:

In air; ~343 m/s

In water: ~1480 m/s

In soft tissue (human body): ~1540 /s



Uses of Ultrasound:

Medical Imaging - eg. checking babies during pregnancy

¢ ulfmsanogmphy).

Sonar & Navigation - used in submarines and ships to detect objects
under water.

Cleaning - ultrasonic cleaners remmove dirt ffom delicate items Gewelry,
lenses).

Industry - checking cracks in metals, welding plastics, etc

Animals - bats and dolphins use natural ultrasound for echolocation.

N
IN ULTRASOUND: N, N,
PFREQUENCY=1WAVELENGTHY & V
WAVELENGTH OF ULTRASONIC WAVES IS LESS T WV
\
v
\. B
QlWhat is ultrasound and what is its frequency rangeZg== f #
Q2Why can't we hear ultrasound? L Y
Q3State two medical uses of ultrasound A —
Q4How Is ultrasound used in SONAR? )
QSExplain one industrial application of ulfrqsound
SONAR (Sound Navigation gndsRAfging)
A technique that us ndipropagation (usually underwater) to
GET ADMISSION IN OUR ONLINE INSTITUTE
navigate, commun\m or}ew‘ed obJec’rs
T\/Pes < N Contact WhatsApp Number: +92 331 5014353

Active sono{ tm\% sound pulses and listens for echoes (like
echoloc
Pass\\k son r duer listens for sounds from other sources (eq.
subrharines, marine life)
d
Submarines and ships for navigation and detection
Fish finders
Oceanographic research
Marine b‘\o\ogy



The sonar formula :
It typically used to calculate the distance to an object based on the fime it
takes for a sonar pulse (sound wave) to travel to the object and back
Sonar Distance Formula = vt/2 GET ADMISSION IN OUR ONLINE INSTITUTE
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Where:

Contact WhatsApp Number: +92 331 5014353

v=speed of sound in the medium (eg. water or air) y
= total time for the pulse t0 go to the object and return (echo time) . ¢

The division by 2 accounts for the round trip (there and backd R, | -
Working Principle LA
1.A ship/submarine sends a sound pulse into water. j‘ NS

2. The sound travels, hits an object, and echoes back ¢ [ f \

3. The time taken is measured, and distance is ca\%d. A

Infrasonic: <

Infrasonic Sounds - Explanation

Infrasonic sounds are sound waves that havedg ﬁeunower than 20 Hz — below the
range of human hearing = OV 4

While we cant hear them, many amm‘ (llke‘ep ants and whales) use these low-
frequency sounds to communicategayer 1o distances.

Infrasonic waves can also be produ tural events such as earthquakes, volcanic
eruptions, and tsunamis. BiEausEm j travel long distances through the ground or air,
Properties “~ ‘+ /

>Low frequency (< @H? 9

>Long wavelen%f

>Can travel veﬁ long@%ances without losing much energy

Sources U

> Volcadoes &

> w e

>Mave§

> Explgsifns

>Animals (elephants use infrasound to communicate over kilometersh

Uses of Infrasound

>Detecting earthquakes & volcanic eruptions (early warning

> Military detection of explosions & nuclear tests

> Studying janimal communication

> Research on natural disasters



Fun Fact:

Whales and elephants "talk” in infrasound, sometimes across hundreds
of Kilometers!
How Animals Use Infrasonic Waves to Communicate:

1. Elephants
Frequency Range: ~5 to 20 Hz
Purpose:
Long-distance communication (up 1010 km-or more) |
Coordinating movement of herds | N -
Warning about predators T‘ﬁ N
Mating calls & V
How: Specialized vocal cords generate low-frequency rumobles, oﬁ‘en AN\ N
fransmitted through air and ground. S

GET ADMISSION IN OUR ONLINE INSTITUTE
2. Whales (especially Blue and Fin Whales)
FVQ({UQV\C\/ Ronge: As low as 10 Hz Contact WhatsApp Number: +92 331 5014353
Purpose:

Navigation and communication across hundreds of; \K\\omgerﬁ \Jﬁ oceans
Social interaction and mating

How. Infrasound travels exceptionally well %hrough Waier, helping whales keep
in contact across ocean basins. - N

3. Giraffes (less known, under researgdd %

Produce low-frequency hums at mgh’r {Jossm}y for social bonding or group
coordination. v

4 Alligators and Crocodiles %

Use infrasound during ma*mgrseason to-aftract mates and intimidate rivals.

S\0 BASED Qnf--

QlWhat is SONAR and how does it work?
Q2Whgirarethesmain types of SONAR systems used in
marine applications?

V

w AR used in underwater exploration and
Tion?
Q@arhiumans hear infrasonic sounds? Why or why
not?

Q5Which animals use infrasonic sounds to communicate
over long distances?

Q6How do elephants use Infrasonic sounds to stay In
touch with other herd members?



Pitch:-

Definition: Pitch is the characteristic of sound by which we distinguish between shrill
{highy and deep (low) sounds.

“Depends on Frequency of the sound wave.
High frequency — High pitch (shrill sound
Low frequency — Low pitch (deep sound)

Examples: | ;
Woren and children = High pitch (because of shorter, thinner vocaigord$).

Men — Low pitch (because of longer, thicker vocal cords).

Funny Story on Pitch (by PKMZD:-

Sir's friendis 6 feet tall, but his voice is soft and girly. . sirdidnt go to college
and was sleeping. Suddenly, sir's friend called, but sir's up-the phone.

As soon as sir's friend started talking his high-pij '\c nfused sir's dad. He
thought some girl- was callingl Later, when sif- wokge had to-explain the whole
situation. Everyone laughed about it afterwagds.

GET ADMISSION IN OUR ONLINE INSTITUTE

& Pitch Explanation
P\TCh = hOW nh-\ghn Or ulov\/» O Sound Se@ Contact WhatsApp Number: +92 331 5014353
Depends on the \‘quuency of the d

Higher Prequency — higher pitch (| riend's voice).

Lowey Wequency = lower g

RELATION BETWEEN P
Pitch and frequencyegre

vibrations per

ypical male voices).

£ a sound wave, measured in hertz (H2. Pitch is how h\gr or
AS *hplﬂregbl ;énm \r{rrdmés J,rholph‘kh \Serbméq \gﬂwr;

e pitch becornes lower. So, pitch is the human perception

oices of wormen and children shriller than men? IMPORTANT

QUESTION FOR
of a sound depends on its frequency. ‘/ BOARDIII
2. Wormen and children have shorter and thinner vocal cords.

3. Shorter and thinner vocal cords vibrate faster.

4. Faster vibrations produce sound waves of higher frequency.
S. Higher frequency sound has a shriller pitch.

6. Men have lonaer and thicker voc




Loudness:-

Definition:

Loudness is the characteristic of sound that helps us distinguish between loud and
faint sounds.

It is not a physical quantity, so it cannot be Measured directly. )
Loudness depends on the amplitude of the sound wave and is studied in terms of &

decibels (dB). | [
Concept: T‘ﬁ N,
Loudness is d'\rec’rl\/ proportional fo the amplitude of the sound wave: & V
LoudnessecAmplitude
High ampl'\‘rude = Loud sound GET ADMISSION IN OUR ONLINE INSTITUTE
Low amplitude = Faint sound i
Contact WhatsApp Number: +92 331 5014353

Factors Affecting Loudness: ‘
A Vibrational Amplitude of Source 4 % *
Greater amplifude of vibration — higher loudness = ¢

 § A W 4

B. Surface Area of Source
Larger surface area — more sound energy — h‘\gﬁerliud ess
C. Distance from Source - I /

Shorter distance — greater perceived Jolidness W

Longer distance = fainfer sound N
D. Sensitivity of listeners ears "y,

- more Sensitive ears— mor@eﬁ“ectrof loudness

J

Seismicaclivity:-

Definition: seismiewoveyproduced during an earthquake.
They are transerse wlaves, meaning particles move perpendicular to the direction the

wave is 1, 00
Movemgnt: Causes the ground to shake side-to-side ot up-and-down.

TyPegifinsverse = similar to a wave on a rope.
ugh: Can move only through solids — not through liquids or gases.
EneMansFer;Tmnsfers energy b\/ making rock partidles oscillate at right angles to
the wave's path.
Speed:
Travels at a moderate speed through Earthis interior — faster than surface waves but
not the fastest seismic wave overall.



TYPE OF WAVEARE SEISMIC WAVES ULTRASOUND OR INFRASOUND???
Earthquake is bas'\call\/ the ‘sudden moverment of tectonic plates of earth which causes
fremor of earth crust and it produces infrasound before the main shock wave begins
during this process there is o/ sudden release of seismic waves that makes the ground
shake and these seismic waves are classed as infrasound waves.

SLOBASED QUESTIONS -

What is the difference between loudness and pitch?
Which physical factor determines the pitch of a sound?
What is the unit used to measure loudness? QUE&YON? )
What are seistmic waves and how are ’rhe\/ generated? 4 LT ‘
Which instrument is used to detect and record seismic activity? § I

T. GET ADMISSION IN OUR ONLINE INSTITUTE
M‘
' . Contact WhatsApp Number: +92 331 5014353
TIMBER: =

Timbre refers to the unique “fone color™ or soun%ﬁ that distinguishes one
musical instrument or voice from another, ﬂer\ wh aying the same note at the
same volutme | - v 4

*Examples of Timbre* { \

1. *Guitar vs. Piano*: Different toae go\or@.‘d\ﬁ\ncT sound qual‘\’r\/

2. *Human voices*: Unique fimbre forseaeh person’s voice

3. *Brass vs. Strings*: DisgAct squm quality in musical instruments

4 *Drums vs. Flute*. D\f€eren1 timbres, characteristic sounds

Overtont:-

*Overtones* = %
Overtonegr@Fegddifiofial frequencies that resonate alongside the rrain frequency
(fhndarr‘n’ml f‘?’quency) of a sound. They add complexity and character to the sound,
givirg ‘crumqne tone or fimbre.
e first sound is called the fundemental(main sound
(= Thessbunds produced above it are called overtones.
Dalily Life Example:
When you pluck @ guitar string & . you hear the main nofe (fundamental plus other
faint higher sounds (overtones) that make the musjic sweet.
1. Fundamental Frequency (st Harmonio):
—0r—

(= One loop (half wave) between two fixed ends.

[—

\MPOR#AMF N




2. First Overtone (2nd Harmonio:
—0—0—

¢ Two loops (one complete wave).
3. Second Overtone (Brd Harmonio):
—0—0——0—

& Three loops (15 waves).
L0 BASED GNA- (&

How does the sound quo\n‘\/ effect wave formation (MPORTANT FOR B( M%m
What are the main factors that affect the timbre of a sound?
How does an oscilloscope help us understand sound waves?
What is the difference between a fundamental Wequency ond an dve\rione’?
How- doesthe human brain recognize o piano sound instead of nalse? N

GETADV ISSION IN OUR ONLINE INSTITUTE
‘. V_ BADLO BY MAK
Contact WhatsApp Number: +92 331 5014353

Definition of Speed of Sound:

The speed of sound s the Yate at which a sound “ave ’rr?ve\s through a medium. 1t
depends on the properties of the medium such as sity. elasticity. and
femperature. It is typically measured ingReiehg pegpsecond (m/s).

In-simple terms; it ts how fast the v(a‘r\or\so d energy) moves from one particle
to another in a substance. | ‘ i

Example: \ N

Inair at 20°C, the speed o d §approximately 343 /s,
In water, it's about 1H8Q s ) I

9

,‘ Q 4

. Q.

In STeel it can (each QroN m/s. GETADMISSION IN OUR ONLINE INSTITUTE
BADLO BY MAK
FAW CﬂNG SPEED OF SOUND Contact WhatsApp Number: +92 331 5014353

1. Medium

The fype 0 ed\um sound fravels through (solid, liquid. gas)

S\gmﬂci Ty Ffeds fits speed.

Solids: ound ‘rmvels fastest In solids because particles are tightly
pckeam\OW\ng vibrations to transfer more efficiently.

Liquids. ﬂower than in solids, but faster than in gases.

Gases: Sound travels slowest in gases due to larger distances between
particles.

2. Temperature

In gases, increasing the temperature increases the speed of sound
VVarmer temperatures give particles more energy. causing them to
move faster and fransmit sound quicker.



3. Density

Generally. a denser medium slows down sound because heavier particles resist motion
more.

However, in gases, both density and femperature affect speed.If two gases are at the
same temperature sound travels faster in-the lighter one (lower tmolecular weight).

C3 Elas’r\c\‘ry
Elasﬂcﬁy is how eas'\l\/ a material returns to its original shape after being d\sturbéd.‘

Materials with higher elasticity (like steel) allow sound to travel faster becguse N/ o

restore shape quickly, passing the vibration along more efficiently. T: /|

GET ADMISSION IN OUR ONLINE INSTITUTE
S. Humidity (in ain
In air, higher humidity increases the speed of sound. ContceliRtsARp NUmBer;22931 5014355
Water vapor is lighter than dr\/ alr, so moist air has a lowes avemge moleculav mass,
allowing sound to travel faster. y. %
*Noise* 34

Noise is an unwanted or unpleasant sound that isf rregu& raparsh, and has no fixed
pattern N f

7 Example: \ -
Students shouting in class ‘ . [‘ r
Loud fraffic on the road ¢ N

- Difference from sound: - N\

Normal sound can be pleasant (li?vb) but noise is disturbing;

In a thunderstorm, wh\/ dgwe Seg e lightning first and hear the thunder later?
Answer:

Because the speed g li 1t Qx 108 m/s) s much greater than the speed of sound (345
m/s) in air, the Jight QM l\ghmmg reaches our eyes almost Instantly, while sound

§K|ef qmore ﬂie 1o gﬁ S0 we hear w‘ahunder later.

1. AFfangesolids, liquids, and gases in order of increasing speed of sound
andggive @ reason.

2. Howedoes temperature affect the speed of sound in air?

3. Why does sound travel faster in humid air than in dry air?

4. In which medium does sound travel the fastest and why?

Reflection:



Reflection of Sound

Definition: When sound waves strike a surface (eg. wall, buildingd and bounce back,

it1s called reflection

Example: Echo - when sound reflects off a distant surface and returns to the

listener after a short de\ay.

Conditions for Echo:

Surface should be hard and smooth. [

Minimum distance between source and reflecting surface = 17 meters (for nors\%l[ —
|

cnnAditinn<)

A W} ‘ A,
' ¢ GET ADMISSION IN OUR ONLINE INSTITUTE
€96, BADLO BY MAK
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Refraction of Sound Waves — =\

Refraction means the bending or change in direction of gfwave when it passes from
one medium (or condition) into another where the wavelspeed 1# different.

For sound waves, this usually happens because thé”spetid, oygbund depends on
temperature, pressure, and medium (air, water, Md).

Diffrachion=

Diffraction ;

Diffraction is a phenomenogei, physics where waves (like light or sound) bend around
obstacles or spread out, aﬁempaésmg through openings.

Examples of Diffraction 5, 84"

- Light through a sffh dght waves diffract when passing through a narrow slit.

- Sound aroun co?ne&i# Sound waves diffract around obstacles, letting you hear
sounds from akound dorners.

SLOBASED ONA-

What is the principle behind the working of an echo?

Glve one practical use of reflection of sound.

Why are sound-reflecting surfaces used in auditoriums?

Why does sound sometimes bend upwards in the daytime and downwards at night?
What happens to sound when It passes from warm air to cool air?

Give one real-life example of refraction of sound.

Why can we hear sound around a corner but not see the source?



:l An echo can be heard |f
the reflecting surface Is

#Definition** at least about 17 meters

- Echo 1s the repetition of sound caused by away from the listener.

reflection of sound waves from a distant This is based on how

obstacle (wall, building, etc). our|ears and brgin |
*Conditions for Echo* perceive sound.
Obstacle must be at least 17 m away ’ = N,

2. Reflected sound should reach the ear after 01 Here's- wiy V1 \gg€rerS 1s

S sxgmﬂcarﬁ Q.

3. Surface must be large, hard, smooth Tge humﬁ prain can
Formulod = (v x 1) / 2 a2 Y dISWRguIsh a

- d = minimum distance S reMgted sound an

- v = speed of sound (= 340 m/s) N ;ch@ gs Sepdrate {rom

-t=01s P\ V he original sound If the

d= G40 x 0D / 2 = ¥7 ¥ { i delay 1s af least ~Of
Examples: N N seconds (100

- Echo in mountains _~\ 7 milliseconds).

- Echo in empty halls/buildings Y .’ Sound travels at about

- Used in SONAR & RADAR L J 343 meters per second

- Medical ultrasound imaging (in-normal alr at 20°C).

GET ADMISSION IN OUR ONLINE INSTITUTE
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REVERBERA‘HW N\

is the phenormignon ofloverlapping of sound caused by multiple reflections.
Conditiogs e

Where ldistance between source and surface is lesser than 17m. More than 17m

disﬁcg.\ﬂl be echo, not reverberation.
ple;

Whén ﬁlkmg in an empfy room, your sound reflects back to you multiple fimes. This
15 called reverberation.

Reverberation means

When distance is-less than 17--and the sound waves are bounced back

Echo means

When distance is equal 1o or greater than 17, and the sound waves are bounced badk .



DIFFERNCE BETWEEN ECHO AND REVERBATION:

Echo is a distinct reflection of sound, often heard as a repeated sound, whereas
reverberation is the propagation of sound due to multiple reflections.

>>Echoes are Typically heard after a delay, while reverberation is a continuous effect.

>> Echoes can be heard as separate sounds, whereas reverberation Is a blending of
sounds.

>>Reverberation adds ambiance to a space, while echoes can be distracting.

Applications of Echo; N—
1. *Sonar Technology*: Echoes are used in sonar (Sound Navigation and Rang\ng) T? N
detect and locate objects underwater, such as submarines, ships, and naarinelife.

2. *Medical Imaging*: Echoes are used in medical imaging Techn\ques l\KequHmsound to
create Images of internal organs and fissues. \

3. *Radar Technology*: Echoes are used in radar systems to de’rec‘f an<f frack objects,
such as aircraft and weather patterns.

4. *Distance Measurement*: Echoes can be used to measure%d\sfances such as in echo-
sounding devices. £

S. *Navigation*: Echoes are used in navigation sys‘rems s#mh as in robotics and
autonomous vehicles. N

6, *Selsmic Exploration®: Echoes are used in \Seismig Gexploration to study the Earth's
subsurface structure. y. 0’

7. *Animal Navigation*: Sotme an\mals,‘uk\e bg’rs and dolphins, use echoes to navigate
and locate prey.

SLOBASED ONA= .-

BADLO BY MAK
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*SLO BASED QUESHONS*
What is gnecha? 4 LAST QUESTION IS

How \s%cho USed In mediane? IMPORTANTIII
Vhigh apimals use echo for navigation?

Howsis echo applied in technology or machines?

DERIEAHE FORMULA OF ECHO?

Acoustic protection:

*Acoustic Protection*
Acoustic protection refers to measures taken to reduce or prevent the transmission of
sound waves, often to protect people or environments from excessive noise.



*Types of Acoustic Protection*

1. Soundproofing: Materials and techniques used to absorb or block sound.

2. Noise reduction: Methods 1o decrease sound levels, such as using silencers or
nmufflers.

3. Personal protective equipment (PPE): Earplugs, earmuffs, or other devices worn to
protect individuals from loud sounds.

*Applications*

1. Industrial settings: Protecting workers from machinery noise. | -
2. Construction sites: Reducing noise exposure for workers and nearby commuﬁn\f@sﬁ
3. Recording studios: Soundproofing to achleve high-quality audio record\%s. YV

4. Residential areas: Noise reduction measures to improve living env\ronrqe.n"rs.T
*Beneflts AN

1. Hearing protection: Preventing noise-induced hearing-loss. 1\

2. Improved concentration: Reducing distractions caused by ex‘ces‘s\vg noise.

3. Enhanced quality of life: Creating more comfortable \\Mg dnd working environments.

*Main Points* = A GET ADMISSION IN OUR ONLINE INSTITUTE
1. Reduces or prevents sound wave transmission. £ BADUGBY AR

Contact WhatsApp Number: +92 331 5014353
2. Protects people and environments from exceSS\Mo\s)

3. Includes soundproofing, noise reduction, ar&gersorﬁﬁ)ro’recﬂve equipment (PPE.
Soundproofing (Bullding/Environmentaly Wp@ﬁ'r,f\r\ﬁ‘u

Used to block or reduce sound transmission between spaces.

* Mass-loaded vinyl (MLV): Dense parr#er ma‘?er\a\ for walls or ceilings.

= Acoustic panels: Absorb sound toigeduce’echo and reverberation

= Double-glazed windows: \n\m\zgz,uTS\de nolse penetration

= Door seals and weath N’; W5ea\ gaps that sound can travel through.

= Floating floors andyre channels: Help Isolate structure-borne noise.

SL0 BASED QNA:

1 Whaﬁ IS mednt by acoustic protection?
?WLMS*\C protection important in workplaces?
“How dges prolonged exposure to loud noise affect human hearing?
4 Whaf 1 the difference between sound insulation and sound absorption?
5. Why are materials like foam and flberalass used for acoustic protection?

HUMAN ERR-

This-topic-is-not-that-important-for boards-as-its-basic-and related to b‘\olog\/ butdo
nnt-skin-itat-least-read-it thrice



Working Principle (Step-by-Step):
Sound waves = Enter ear = Vibrate eardrum

Vibrations — Amplifled by ossicles GET ADMISSION IN OUR ONLINE INSTITUTE
Vibrations — Travel fo cochlea BADLOBY MAK
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Cochlea = Converts to electrical impulses
Impulses = Sent to brain via audh‘ory nerve
Brain = Perceives sound

SL0 BASED ANGA- \

\ W,
1What are the three main parts of the human ear? & V
2What is the role of the cochlea in hearing? N\
3Which part of the ear vibrates when sound waves enter? A ‘P A\
—\
N

ﬂ,
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