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Fig: 12.1

The audible ranges for animals 

Dogs can hear frequencies as 
high as 50 kHz

Dolphins make use of 
frequencies as high as 250 

kHz (these are 
Ultrasound waves). 

Elephants 
communicate over long 
distances (up to 4 km) 

using sounds with 
fundamental 

frequencies as low as 
14 kHz. 

A rhinoceros uses 

frequencies down 

to 10 Hz. 
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Worked Example 12.1

Worked Example 12.2

Joule
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Fig: 12.29

Fig: 12.30

Computer 
records

sound wave 
echoes and 

displays 
picture

Sonographer
HeartPatient lies on 

bed on left side

Electrode
patches

SUMMARY
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open and closed organ pipes

Beats

EXERCISE



Unit 12: AcousticsUnit 12: Acoustics

272271

CONCEPT
MAP

Waves

Transverse
waves

Longitudinal
 waves

Stationary 
Waves

Sound
 waves

Waves in a 
stretched string

Speed of sound in 
Air newton’s formula with

Laplace correction

Factors affecting speed of
Sound

Pressure
Density

Temperature

Factors affecting speed of
Tension
Length

Linear density

Superposition of waves
interference of waves

Doppler’s effect
Medical and communication

Applications of sound

Fundamental frequency and 
overtones (Harmonics) in

stretched string and 
open and closed organ pipes

Beats

EXERCISE



Unit 12: AcousticsUnit 12: Acoustics

274273

:



Unit 12: AcousticsUnit 12: Acoustics

274273

:


