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sound wave  

 A sound wave is a mechanical or longitudinal wave 
that is caused by vibrations bodies. and that travels 
through a medium. 

  In a vacuum there are no particles to vibrate, so no 
sound can be made.  

  In a longitudinal wave, the particles of a medium 
vibrate in the same direction that the wave travels.  

 As the wave passes through a medium, its particles 
compress together and then spread out. They are 
made up of compressions and rarefactions 

  Sound waves travel in all directions away from their 
source. 



               Type of sound waves  

 

 sound waves frequency between 20 Hz 

and 20 kHz. 

 Infrasound: refers to the sound frequency 

below the normal hearing range (<20 Hz). 

 Ultrasound: It ranges above 20 kHz. 

  



FIGURE 1  Sinusoidal sound wave produced by a vibrating 

tuning fork. 



Fig. 2 sound wave 



intensity 

 Two important characteristics of sound are  

 intensity, I  For all waves, I  is proportional to 
the square of the wave amplitude A. 

  I ∝  𝐴2 
 The amplitude of a sound wave is the 

maximum distance that the particles of a wave 
vibrate from their rest position.  

  intensity I  The amount of energy transmitted 
by a sinusoidal sound wave per unit time 
through each unit area perpendicular to the 
direction of sound propagation  

 



frequency 

 frequency, which is determined by how     
often the compressions and rarefactions 
take place. Frequency is measured in 
cycles per second, which is designated by 
the unit hertz after the scientist Heinrich 
Hertz. The symbol for this unit is Hz. (1 
Hz  1 cycle per second (1/s) 

 Period's T the time it takes for one 
complete wave to pass a given point,  

 T= 1/f      unit   second (s) 

 



speed of the sound wave  

 In a picture 1and 2 the distance between the 
nearest equal points on the sound wave is called 
the wavelength λ. 

 The speed of the sound wave v depends on the 
material that propagates the sound. In air at 20℃, 
the speed of sound is about 330 m/sec.  

 Speed in gas < speed in liquid < speed in solid 

 (348 m/sec) (1480-1540) m/sec (4080 m/sec) 

 In general, the relationship between frequency (f), 
wavelength(λ ), and the speed  (v )of propagation is 
given by the following equation: 

 v  =   λ f 



example 

 Sound wave has frequency of 34 Hz and 
wavelength  10 m, calculat the speed of 
the wave 

  v  =   λ f  

  v = 34 Hz x 10 m= 340 1/s xm = 340 
m/s  

 Example 2  

 The period of wave is 0.03s it is velocity 
10 m/s determine the frequency and 
wavelength 



solution 

 f=  =1/T= 1/ 0.03S= 33.3Hz 

 v  =   λ f 

 10 = 33.3 λ 

 λ = 0.3 m 

 HW 

1-The wavelength of sound wave is 0.75m and 
speed 342.5 m/s what is the frequency and 
period of wave 

2- What is the speed of a wave have frequency 
2.5 Hz and wavelength 0.6 m 

 


