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(2.) PROPAGATION OF SOUND
Medium & Wave Nature

* Sound requives a medium (solid, liquid, or gas )
to travel

Q Sound waves are mechanical waves and
= g Lnn-arl:ud.mnl waves

* Parhcles osaillate Fﬂ.‘l"ﬂ.ﬂ&l o direction
of wave propagation

* Particles don't travel; only disturbance tovels
-H'm:lugh the medium

Compressions & Rarefactions
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* Sound propagates as series of Compressions
and rarefachons @
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(3)) CHARACTERISTICS OF SOUND WAVES

Key Earaometlers v ———— == === ===
* Wavelength (A)

e Distance between two consecutive compressions
or rarefactions: unit = w
= Frﬁquahﬂvd (V)
NMumber of oscillahons elevation

per unit time T/< amplitude
e Time Period (T) N /K Al

Time for one complete
oscillation jwavelength

e Amplitude (A)
Maximum displacement
from mean position

urut: dﬂhﬁi‘hd or pressure
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where V =speed of sound, A = wavelength, V =

frequency :
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SOUND PROPERTIES & SPEED OF SOUND

SoundtBioperliesgges =~~~ T """ T~

e Pitch : Determined by {;—e_qm.a
Higher frequency —> A H—

e Loudness: Determined by nmp'lﬂ'l..l.de = EE -
L-::.raer amplitude — e — —

® Qun.li'l'ﬁ [Timbre : Distinguishes sounds of
same pitch and loudness ﬁ ﬁ ﬁ

® In{:e.ngifﬁ: Sound energy poss per second
-I;hmuﬁh unit area e
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Speed of Sound
e Speed depends on nature of medium and temperature
e Solid decreases: Solid > Liquid > Gas
e Speed increases with temperature increase
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Important Values (at 25°C)
Y Air: 346 mis BL Water (distilled): 1498 m/s
@ Steel: 5960 m/s = 5960 mfs
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(5.) REFLECTION OF SOUND ~ — = — =~~~ ~

Laws of Reflection ----—-— B

® ﬁnﬁle of incidence = F.nﬁle of reflection

® TIncident ray, reflected ray, and normal
lie in same plane

e Echo: Reflected sound heard distinctly after original sound

e Minimum time gap for distinct echo: O.1s
e Minimum distance for eche (at 344 m/s): 1F.2 m

Reverberation
® Persistence of sound heard d'lﬁﬁm:.ﬂ}j after ﬂﬂﬂiml sound

e Reduced using sound-absorbent materials (fibreboard,
rough plaster, draperies)

Applications of Multiple Reflection

* Megaphones, homs, trumpets (direct scund in specific direction
e Stethoscope (multiple reflections guide sound to ears

® Soundboards (reflect sound across auditorium )

- Me.aap!-ms, = Stethoscope - Euwul E'E'-lhhﬂﬁ in 'm.'.\s
homs, trumpets
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RANGE OF FEARINGES — - — —— —————-

Human Audible Range --- - --———————-
e 20 Hz to 20,000 Hz (20 kHz)

@ Children and some animals:
up to 25 kHz

= SEHS“'EUHH to hiﬂhﬂr fmqumcies
decreases with age ¥

> Beyond Audible Range  IIIIEININN

— N O R EE R EEE O T EED EER O EET mES EED I S . S T O S . L R O S . e

Beyond Audible Ramae

e Infrasound < Z0H=z
e Produced bﬁ earthquakes, rhinos, whales, -

elephants

Freqmnﬂ\ill =20Hz —>

Beyond Audible Range

o Infrosound < ZOH=
s Produced b"d bats, dolphins, porpoises

Frequency > 20kHz. — >

. Applim‘ﬁnn& of HLI].HFIE. Reflection
‘9 * Megaphones, homns, trumpets (direct sound in specific direction
e Soundboards (reflect sound across auditorium)
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, () 7. APPLICATIONS & DISTINCTIONS - — — — -

Applications of Ultrasound - —— —=—=-—-—-——~

Industrial Applications

= Clmr\inﬂt Removes duﬂfﬂmuse. From

hard-to-reach places US'II"-EI' hiﬂh ‘F'rEquEMH
vibrations

® Flaw Detection: Detects cracks in metal blocks
(ultrosound reflects from defects) —s

Medical Applications --——---

e Echocardiography: Images of heart

e Ultrasonography: Images of internal organs
(liver, kidney, uterus, fetus)

o 'F:.'idnea Stone Treatment: Breaks stones inte fine aru.irﬁ

e Hearing Aid: Amplifies sound for hearing-impaired é@%

Quick. Problem-Solving Tips

For echo problems: Remember minimum 0.1 s gap and distance =
V X B
L
Use v=Av to find any one variable if two are known
For distance-time problems: time = distance / speed = A7
Sound sensation persists in brain for O.1 s

@l‘j For echo problems: Remember minimum O.1 s gap
and distance =(v x 1)

® Use v= AV o find any :‘.ﬂ"'lE variable if two are known



