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èofu
(Sound)15.





 Acoustics 





1.

(a) (b)  

(c) (d)  

Ans. (b) 

2.

(a) (b)  

(c) (d)  

Ans. (a)  (b) 

Note :– 



(1) (Audible Wave)

(2) (Infrasonic Wave)

(3) (Ultrasonic Wave)

1. (Audible wave) 20 Hz 

20,000 Hz (20Hz 20 KHz)

1
10  

2. (Infra-sonic wave) 20 Hz



Ex :–



3. (Ultra-sonic wave) 20,000 Hz 

 (Sonar), 

 1 lac Hz Frequency 





SONAR (Sound Navigation of Ranging) 

 SONAR 



 (Piezo,

electric effect ) 





 ECG (Electrocardiographic) 

 Ultrasonographic





332 m/s 
v

o
 = 332 m/s

 v 



(i) v
1
 < v

o
 (Sub-sonic)

(ii)  v > v
o
 (Super-sonic)

(iii) v > v
o
 × 5 (Hyper-sonic)

1. Sub-sonic :–  

Sub-sonic 

Ex :– Sub-sonic 

 Sub-sonic 

2. Super-sonic :– 

Super-sonic 

 Super-sonic 
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3. Hyper-sonic :– 5 

Hyper-sonic 

Ex :– –5 

 (Shock Wave)  

Super-sonic Hyper-sonic 

Shock Wave 

Super-sonic 

 (Mech Number)

Super-sonic Hyper-sonic 

(330 / )m s


1. 660 m/s 

Sol. = 
660
330

= 2 Ans.

2.

Hyper-Sonic 

Sol. For Hypersonic

= 5

= 

5
330

x

                   x = 1650 Ans.



= > > = 0)



 (Secondary
Waves Theory of Hygens)–



(i)



(ii)

(1) (Pressure)

(2) (Density & Elasticity)




 = > > 

 = > > 

Note :– 

1.

(a) (b)  

(c) (d)  Ans. (d) 
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(3) (Humidity)  



(4) (Temperature)  

v T
1 1

2 2

v T
v T



v = T = 

 1° C 0.62 m/s 

1. 15° C 340 m/s 65° C

Sol. 15° C = 340 m/s
65°C = ?

1°C 0.62 m/s 

 50°C = 50 × 0.62 = 31 m/s

65°C =  340 + 31 = 371 m/s

2. 27°C z 327° C 

Sol.
2

27 273
327 273

z
v




2

300
600

z
v



2

300
600

z
v



2

1
2

z
v



2

1
2

z
v



2 2v z Ans.

3.

(a) 20°C 

(b) 60° C 

(c) 60° C 

(d) 70°C 

Ans. (c) 60° C 

(5) (Molecular Weight)

1v
m



1 2

2 1

v m
v m

  m = v = 





 (WF
6
)

1. Hydrogen gas 330 m/s 

(O
2
)

Sol.
1 2

2 1

v m
v m



2

330
v = 

32
2   = 

32
16

2
= 4

2

330 4
v



2
330

4
v 

v
2
 = 82.5 m/s

2. 0°C 

Sol. T
1
 = 0°C  = 273 k

v
1
 = x

T
2
 = ?

v
2
 = 2x

1 1

2 2

v T
v T



2

273
2
x
x T


2

1 273
2 T


Squaring both side

2

1 273
4


T

T
2
 = 1092 k

T
2
 = 1092 – 273°C

T
2
 = 819°C Ans.
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(Characteristic Properties of  Sound)



(1) (Intensity)   





  2

 SI Micro watt / m2 

 (Bell)  (dB) 

 1 bell = 10 



 WHO 

 90 

 150 





 

 

70 – 80 dB

140 – 150 dB 

 30 – 40 dB 

 150 – 160 dB 

 10 – 20 dB 

 100 – 120 dB 

 
 80 dB (Noise) 

(2) (Pitch)   


 Pitch (Shrill)



 Pitch (Grave)



 240 Hz 

 270 Hz 

 300 Hz 

 320 Hz 

 360 Hz 

 400 Hz 

 450 Hz 



(3) (Quality)   



 (Overtone) 



 Single Frequency tone 

Ex :–

 Multiple Frequency Note 

 Indian Culture 8 Note Octave 

 (Echo)–  

 (Echo)



SONAR

16.5 m (17 m) 


1

10  second (0.1s) 
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 17m 

 Accaustic effect 

 Accaustic Science 

Note :– 

(Interferance)








(Differection)







 10 –7m 

Blade 

 (Polarisation)  








(Doplar Effect)











(Doppler Effect in Light)


(Infrarade shifting) 



 (Infrarade Shifting)  



Note :–  

(Doppler Effect in Sound)





–vo
+vo

–vs
+vs

Source

o s

o s

n n
v v v v


 

n
0
 = 

n
s
 = 

v = 

v
o
 = 

v
s
 = 

o  = 

s = 
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1. 900 Hz 30 m/sec 

10 m/sec 

Hz 

Sol. n
s
 = 900 Hz, v

s
 = 30 m/sec

v
o
 = 10 m/sec

v
o
 = 330 m/sec

o s

o s

n n
v v v v


 

= 900
330 10 330 30

on


 

= 900
340 300

on


= n
0
 = 1020 Hz

2. 1200 Hz 

10 m/sec 

1360 Hz

Sol. n
o
 = 1360 Hz

n
s
= 1200 Hz

v = 330 m/sec
v

o
 = 10 m/sec v

s
= ?

o s

o s

n n
v v v v


 

1360 1200
330 10 330 sm v


 

1360
340 = 

1200
330 sv

330 – v
s  
= 300

–v
s
 = 300 – 330 = –30

v
s
 = 30 m/sec

 (Wavelength)  



 (T)   



 (Frequency)   

Hz 



 

1n
T



1.

Sol. = 1 sec 

     = 60 sec. 1200 

 1 sec 
1200

60  

 n = 20

(T) = 
1
n

   =
1
20  = 0.05 sec.



v n 

2. 660 Hz 

Sol. v = n
330 = n × 660

1
2

   = 0.5

 (Stationary Wave)



 Node Antinode 







 (Node)   

N 

 (Antinode)   

A 

 Antinode 2


 

 Node 2


 

 Node Antinode 4



1. Node Antinode 
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Sol.  

Antinod

Antinod Antinod

Node
Node Node

Node
Node

Antinod

Node = 5

Antionde = 4

  (Argon Pipe)

 () = 
 
 

v





(i) (Close Argone pipe)





Ex :–

(ii) (Open Argone Pipe)  



Ex :–

Remarks :– 



2
vn
l





4
vn
l



l = 

v = 

1.

Sol. = 2
vn
l



= 4
vn
l



2

4

v
n l
n v

l



4
2




v l
v l

= 2 : 1

2. Open Close Argone pipe 

Open 60 Hz Close 

Sol. Open : Close

2    :    1

60 30

= 30 Hz

(Resonance)










(Cosmic Ray)

 (10–17 10–13 










