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= distance sound wave travels in time ¢

= distance sound wave travels in time (#+x)
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SOUNDS PRODUCED BY MUSICAL INSTRUMENTS OR THE HUMAN VOICE CONSIST OF MANY
TONES
OUR HEARING SYSTEM PERFORMS A FREQUENCY ANALYSIS
OUR BRAIN PERFORMS A SYNTHESIS

Fundamental
Various harmonics
Synthesized wave

THE FUNDAMENTAL HARMONIC THE LOWEST FREQUENCY OF A PERIODIC WAVEFORM



OUTER EAR

THE PART MOST VISIBLE IS THE PINNA
IT FUNNELS SOUND WAVES INTO THE EXTERNAL AUDITORY CANAL

\(\ @Tympa cmembae @Vbato sae
W esponse amplified a

"i; ;{ to soun d wave. ossicles.
(D Sound wave represents alte at ng -
areas of high and low pre (

)Y 9057 ) 1IN

| : Wavelength
L
e

Frequency 6f sound wave

measured in Hz (cycles
per second)

THE OUTER EAR STRUCTURES MUST
FOCUS SOUND WAVES ON THE TYMPANIC MEMBRANE

SOUND CAUSES THE TYMPANIC MEMBRANE TO VIBRATE LIKE A DRUM



MIDDLE EAR

THE EUSTACHIAN TUBE
CONNECTS THE MIDDLE EAR TO THE NASOPHARYNX

TO EQUALIZE THE AIR PRESSURE ON OPPOSITE SIDES OF THE TYMPANIC MEMBRANE
(SWALLOWING)

Bony-cartilaginous
junction (isthmus) / Nasopharynx

Eustachian
tube




A INWARD MOVEMENT OF B OUTWARD MOVEMENT
TYMPANIC MEMBRANE OF TYMPANIC MEMBRANE

External Middle ear Mall
ear canal alleus

} 1@

e

Tympanic Tympanic Round window
membrane Eustachian membrane

pushed by the  ;,pe pulled by the

compression rarefaction

phase of a phase of a

sound wave sound wave




» THE SCALA VESTIBULI

“* REISSNER’S MEMBRANE

SEPARATES THE SCALA VESTIBULI
FROM THE MIDDLE COMPARTMENT

» THE SCALA MEDIA

“* THE BASILAR MEMBRANE
SEPARATES THE SCALA MEDIA FROM

» THE SCALA TYMPANI

Reissner's membrane

stria vascularis

ligament

basilar
membrane

organ of Corti

scala vestibuli

tectorial
membrane

spiral
limbus

scala tympani
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Malleus Incus Stapes vibrating Helicotrema Cochlea
in oval window

TRAVELING
PRESSURE WAVES

Scala
tympani
Scala
vestibuli

Basilar
membrane
External auditory

canal
Spiral organ

(organ of Corti)

Tectorial membrane
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& AR ~ EERN Y Vestibular membrane
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Cochlear duct

i '” " . ! ' 53 o) \."""»“’. N S
embrary /T ) (contains endolymph)
membrane ; « |
Secondary tympanic

membrane vibrating
in round window Middle ear Auditory tube

SCALA VESTIBULI PRESSURE INCREASE
PRESSURE WAVES DISPLACE THE REISSNER’S AND THE BASILAR MEMBRANE



