
SOUND 

 .Sound is a form of energy like light energy and heat energy. 

  Sound is a disturbance creates in a medium which travel through a 
medium. 

 Sound is a wave made of vibrations [to and fro motion about the mean 
position] in a material medium like solid, liquid or gas. 

 Sound does not travel in a vacuum. Sound, therefore, is not audible in 
space. 

 So for the production and propagation of sound we require 
I. A vibrating body to produce sound ex. tuning fork, our vocal cord in 

mouth 
II. a material medium like solid, liquid or gas .ex. air, water, iron 

III. a receiver like our ear to receive the vibration.  

 Speed of sound is maximum in case of solid then liquid and least in case 
of gas 

 Speed of sound in iron is 5400m/sec, where in water is 1450m/sec but 
in air is 332m/sec 

 Reflection of sound-  Just like light, the sound gets reflected at the 
surface of a solid or liquid.  

 This bouncing back of sound when it strikes any surface [as a wall, metal 
sheet, plywood, etc ]is the reflection of sound 

 Sound waves obeys all the laws of reflection of light. 

 Echo – The sound heard after reflection from a distant obstacle (such as a 
cliff, a hillside, etc.) after the original sound has ceased, is called an echo. 

 The original sound exist in our ear for only 0.1 sec if the reflected sound is 
heard after 0.1 sec then only we can distinguish it from the original sound 
otherwise it mix with the original sound  

 To hear the echo of a sound clearly, the reflecting surface should be at a 
minimum distance of 16.6 m 17 m  from the listener. 

 If the reflecting object is at a distance of d meter than the source of sound, 
then the total distance travel by sound wave is 2d meter, speed of sound in 

air is 332 m/sec and minimum time is 0.1 sec so  
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original sound mixes with the reflected sound. 

 Reverberation –  if different reflectors are there at different distances 
then, due to repeated reflections at the reflecting surface, the sound gets 
prolonged and a series of echo is heared. This effect is known 
as reverberation. 

 Conditions for hearing the echo distinctly: 
 The minimum distance in air between the source of sound and the reflector 

must be 17 m 
 The size of the reflector must be large enough as compared to the wavelength of 

sound wave 
 The intensity of sound should be sufficient so that the reflected sound reaching 

the ear is audible  
 Uses of echo; 

 Use of echoes by bats, dolphins, whale –natural use  



 By bats: Bats have long used echoes for avoiding obstacles when flying in the 
dark. 

 By dolphins: Like bats, dolphins also emit high frequency waves of sound 
and detect obstacles by emitting ultrasonic waves and hearing their echoes. 

 Use of echoes by sonar (sound navigation and ranging)  
I. for finding depth of sea- In this method, ultrasonic waves are sent in all 

directions from the ship and are then received after reflection. 
II. fisherman- By trawler-man or fisherman: A trawler-man or fisherman 

sends ultrasonic waves from ultrasonic vibrations fitted in the trawler. 
These vibrations when strike a fish returns back and are received by a 
special receiver. The total time of the echo is recorded and the position 
of the fish is then calculated. 

III. By RADAR (radio detection and ranging)-to finding gun position of enemy. 
the echo method is used in radar to find the location of an enemy 
submarine or to detect the presence of an obstacle and finding its range. 

IV. Echo method is used in this process is called echo depth sounding 
 Medical use of echoes for example ultrasonography, ultra -cardiograph. 

 Elastic or mechanical waves: 
 These waves necessarily require a medium for their propagation 
 These waves travel in a medium through the vibrations of the medium particles 

about their mean positions. Hence, they are called elastic or mechanical waves 
 Types of mechanical waves: 
  Longitudinal waves: 

 The vibrations of medium particles are along the direction of propagation 
 Compressions and rarefactions are formed in the medium 
 It can travel through any type of material medium (solid, liquid, gas) 
 Sound wave is longitudinal. 

 Transverse waves: 
 The vibrations of medium particles are perpendicular to the direction of 

propagation 
 Crests and troughs are formed in the medium 
 It can travel through solid or on the surface of liquid 
 Light wave, ripples on the surface of water are transverse. 

 Wave length- 
 the distance travel by the wave in one vibration is called wave length.  

 It is represented by the symbol   

 Its S.I unit is meter. 
 It is the distance between crest to crest  or trough to trough in transvers 

wave 
 It is the distance between compression to compression or rarefaction to 

rarefaction in longitudinal wave. 
 Time Period 
 It is the time taken to complete one vibration 
 It is represented by   T 
 Its S.I unit is sec 
 Frequency 
 it is the no of complete vibration in one sec 
 it is represented by f 
 its S.I unit is hertz 

 relation between time period and frequency 
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