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  Carry momentum and energy 
 

  A disturbance 

(1) Wavelength  

  Length of one  

  S.I. unit = metre 

Wave 
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(2) Amplitude (A) 

  Maximum displacement from 
mean position. 

 S.I. unit = metre
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(3) Time period (T) 

  Time taken by a wave to form 

 

  S.I. unit = second  
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(4) Frequency ( ) 

  Total number of wave formed in one 
 second 

  S.I. unit Hertz 

  =  
1

t
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Note: (1) V = 

 (2)  E =       = h

(3)  P = 

 h = plank constant 

   

  h = 6.62 × 10-34 Joule second 

hc

h
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T =  time period 
 

 =  Wavelength 
 

= Frequency

V = Speed of wave 

E = Energy of wave

P = Momentum of wave
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(Electro 
Magnetic 
Waves) 

(Wave length 
Range 

(Range of 
Frequency–Hz 

1.  

(Gamma Rays) 

10–14 m–10–10 m 1020–1024 

some important Electromagnetic wave )
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2.    

        (X-Rays) 

10–10 m–10–8 m 1018–1016 

3.    

        (Ultra-violet 
        Radiation) 

10–8 m 10–6 m 1016–1014 

4.     

        (Visible  
        Radiation) 

3.9 × 10–7 m – 
7.8 × 10–7 m 

1014–1012 
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5.   

      (Infrared 
      Radiation) 

7.8 × 10–7 – 
10–3 m 

1012–1010 
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6.   

      (Short Radio 
       Waves) 

10–3 m–1 m 
10–3 m  10–2 m 

1010–108 

7.   

       (Long Radio 
       Waves) 

1 m – 104 m 106–104
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d 
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 Form of energy 

 Production – Due to Vibration 

 eg.:- Guitar = Wire 
  Drum = Surface 

 Human Voice = Vocal chord 

 Can not travel in Vacuum 

Sound 
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Note:- 
 Speed of Sound 

 (a) Solid > Liquid > Gas 
  Iron = 5950 m/s 
  Water = 1402 m/s – 1500 m/s 
  Air (0ºC) = 331 m/s 
  Air (20ºC) = 341 m/s 
  Air (25ºC) = 346 m/s 
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(a) Loudness 

 Depends on Amplitude 

 Unit = Decibel  (dB) 

 Unit = 
𝐖𝐚𝐭𝐭

𝐦𝐞𝐭𝐫𝐞
 

 According to WHO 
 Comfortable sound = 45 db 

 Noise  = more than 80 db 

Properties of Sound 
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(b) Pitch 
 Depends on Frequency 

 Girl’s = Soft Sound = High Frequency 

 Boys = Hard Sound = Low Frequency 
(c) Timbre/quality 

 Differentiate same frequency and same loudness 



 Doesn’t depends on anything 
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Types of sound 

Infra sound
Infrasonic-

wave

Sonic wave Ultrasonic wave
Ultrasound

Greater than
20,000 Hz

eg.– (1) Dolphin
       (2) Bats
       (3) Medical
       (4) Sonar

20 Hz–20,000 Hz

Hearing Range

eg.– Human
     Voice

Less than
20 Hz

eg.– Volcanoes
         Earthquake
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Note:- 
 SONAR = Sound Navigation and Ranging 



 To calculate depth of sea 
 Submarine 
 Ultrasonic wave 

 RADAR = Radio detection and Ranging 
 Air 

 Radio wave 
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 Multiple time hearing of same sound 

 Principle →Reflection of sound 

Same as light      

 Minimum distance between object and wall 

x = 17.5 m (350 m/s) 
 Minimum time = 1/10 sec. 

Echo 

x = 
𝐒𝐩𝐞𝐞𝐝 𝐨𝐟 𝐒𝐨𝐮𝐧𝐝

𝟐𝟎
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Sound 

Cylindrical shape of roof = House, Hall 
Prevention →  (Plaster), 

Note:- 
Sound 

= Due to refraction of sound 

Reverberation 
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Doppler Effect of Sound waves 

Apparent change in frequency due to relative motion of observer and 
sound source. 

Example:- 
(1) Siren 
(2) Astronomy 
(3) Research 
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Mach number  = 
𝐎𝐛𝐣𝐞𝐜𝐭 𝐒𝐩𝐞𝐞𝐝

𝐒𝐨𝐮𝐧𝐝 𝐒𝐩𝐞𝐞𝐝
 

(a) Subsonic  M < 1 
(b) Transonic  M = 1 
(c) Supersonic M > 1 
(d) Hypersonic M > 5 

Mach Number (M) 
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(Object) Speed 

Sound Speed 

(Shock wave) 

(Sonic Boom)  

Sonic Boom 


