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 (Waves) :

(Earth Wave)

 (Wave's Characteristics) :

 (Time Period) :

T

(s)

 (Frequency) :

 (Hertz Hz)

1Hz = 1
vib

s
 = 1 

cycle

s
 = 1  = 1s−1

 (Amplitude) :

a

(m)

 (Phase) :

 (Wave Length) :





(Wave Velocity)

(Transverse Wave)

(Longitudinal Wave)

 

 

 

 

 

 (Sound) : 

 (Production of Sound) : 

 (Reflection of Sound) : 

 (Echo) : 



 (Audibility Range) : 

20Hz 20,000Hz

 (Ultrasonic Waves) : 20,000 Hz

20,000 20,000 Hz

  (Infrasonic Waves) : 20 Hz

 20 20 Hz

 (Use of Ultrasonic Waves) :

 













 

 (Sound pollution) : 

 







 
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20 Hz
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0C 332 ms−1 1450ms−1

0C 273 

K 332 ms−1

1450 ms−1

()   (1s)- 

v = ; 



0.1 

0.1

d 2d = v  t; t

01s

1

20

(t)

2h = v  t (h) v

1

10
 

1

10
  

1

10
 



20 Hz 20000 Hz

20 Hz − 20000 Hz

0C 332 ms−1 20C 344 

ms−1 



MvwYwZK mgm¨v I mgvavb 

 v  = 


T
 

  =

 T =

 T = 
1


 

T =

 v = f v =

f  =

 =

 d = 
vt

2
 

 t =

d = 

20 cm

340 ms−1

 = 20 cm = 02 m

v = 340 ms−1 

 = ? 

  T = ? 



v = 

 = 
v


 = 

340 ms−1

02 m
 = 1700 Hz 

  T = 
1

 
 = 

1

1700 s−1 

  = 0000588 s 

  = 588  10−4 s 

 1700 Hz; 588  10−4 s 

15 s

340 

ms−1

v = 340 m s−1

t = 15 s 

d = ? 

 2d = v  t

 d = 
v  t

2
 

  = 
340 ms−1  15 s

2
 

  = 255 m

255 m 

02 m

332 ms−1 

 = 02 m 

v = 332 ms−1 

   = ? 

 v = f 



  f = 
v

 
 = 

332 ms−1

02 m
 = 1660 s−1 = 1660 Hz 

  1660 Hz  

332 ms−1

166 m  

v = 332 m s−1 

 = 166 m 

   = ? 

  T = ? 

 v = 

   = 
v

 
 = 

332 m s−1

166 m
 

    = 200 Hz 

  T = 1 

  T = 
1


 = 

1

200 Hz
 

   T = 0005 s  

200 Hz; 0005 s

 

630 kHz 

3  108 m s−1 

 = 630 kHz = 63  104 Hz = 63  104 s−1 

v = 3  108 m s−1 

   = ? 

 v = 



   = 
v

 
 = 

3  108 m s−1

63  104 s−1  

  = 47619 m 

 47619 m  

50 cm 

70 cm

350 Hz

1 = 350 Hz 

1 = 50 cm 

  2  70 cm 

  2  ? 

  v  11 = 350 Hz  50 cm 

 v  22  

  2 = 
v

 2
 = 

350 Hz  50 cm

70 cm
 = 250 Hz  

250 Hz

P Q 

300 ms−1 350 ms−1

01 m 

50 Q

Q S

P Q P Q

 = 01 m

N = 50 

  P vp = 300 ms−1 

Q vQ = 350 m s−1

  S  ? 

 Q − P = 01 m 



  
vQ


 − 

vp


 = 01 m 

  
1


 (vQ − vp) = 01 m 

  
1


 (350 ms−1 − 300 ms−1) = 01 m 

  
1


  50 ms−1 = 01 m 

  
1


 = 

01m

50 ms−1 

    = 500 Hz 

 S = vQ  t = vQ  
N

 
  

  = 350 m   
50

500 Hz
 

  = 35 m  

Q 35 m  

 

300 Hz 

418 m 350 m s−1 

v1 = 350 m s−1 

  = 300 Hz 

 = 2 − 1 = 418 m  (i) 

 v2 = ?

(i) 

2 − 1 = 418

v2

 
 − 

v1

 
 = 418 

v2

 
 = 418 + 

v1

 
 



v2 = 








418 + 
v1

f
   

  = 








418 + 
350

300
 300 

  v2 = 1604 m s−1  

1604 m s−1 

5 cm 330 m s−1

300 m s−1  

100

 

1 = 5 cm = 005 m 

 v1 = 330 m s−1 

   v2 = 300 m s−1

N = 100

S = ? 

v1

v2
 = 

1

 2
 

    2 = 
v2  2

v1
 = 

300  005

330
 = 00455 m 

S = N2 = 100  00455= 455 m 

 455 m 

 

480 Hz 

320 Hz 

2 m  

f1 = 480 Hz 

  f2 = 320 Hz 

  2 − 1  = 2m 

  f1 > f2 2  1]



 v = ? 

2 − 1 = 2 

v

f2
 − 

v

f1
 = 2 

 v 






1

320
 − 

1

480
 = 2 

 v = 1920 

  v = 1920 m s−1  

1920 m s−1 

 

200 

140 m 

500 Hz  

N = 200 

  S  = 140 m

  = 500 Hz 

v = ?

v =  
S

N
  

  = 
500  140

200
 = 350 m s−1  

350 m s−1 

A B 

5 B 

10 

cm  A 100 

B vB = v 

A vA = 5v



B B = 10 cm = 01 m 

 N = 100 

  S  = ?

 
vA

vB
 = 

A

 B 
 

  A = 
vA

 vB 
  B = 

5v

v
  01 = 5  01 = 05 m 

 S = NA = 100  05 m  

  = 50 m  

 50 m

3 

1020

50 cm

t = 3 min = 3  60 s = 180 s

S = 1020 m

 = 50 cm = 05 m 

 T = ? 

 v  = 
s

t
 = 

1020 m

180 s
 = 566 m s−1

 v =  

  f  = 
v

 
 = 

566 ms−1

05 m
 = 1132 Hz 

 T = 
1

 f
 = 

1

1132 Hz
 = 0088 s  

0088 s 

10 cm 15 cm

10 4000 m 



100

S2 v1  

1 = 10 cm = 01m 

2 = 15 cm = 015 m 

  t  10 s 

  N  100 

  S1  4000 m 

  S2  ? 

 S1 = v1t

v1 = 
S1

t
 = 

4000 m

10 s
 

   v1 = 400 m s-1 

 f  = 
v1

 1
 = 

400 m s−1

01 m
 = 4000 s−1  

   = 4000 Hz 

 v2 = f 2 

   = 4000 Hz  015 m = 600 m s−1 

 S2 = v2  t 

  = v2  
N

 f
 [ t = 

N

 f
 ] 

  = 600 m s−1  
100

 4000 Hz
 

  = 15 m  

15 m  

18 m 

20 



460.8 m s−1 

S = 18 m 

N = 20

v = 4608 m s−1 

 = ? 

   = ? 

  S = N 

 = 
S

N
 

 = 
18 m

20
 = 09 m 

 v =   

   = 
v

 
 = 

4608 m s−1

09 m
 = 512 Hz 

0.9 m 512 Hz

 

480 Hz 

725 cm

f = 480 Hz = 480 s−1 

   725 cm = 0725 m 

  v = ? 

v = f

v = 480 s−1  0725 m 

     = 348 ms−1 

 348 ms−1  



250 Hz

 3 

s- 1020 m 

f = 250 Hz = 250 s−1

v =  = 
1020 m

3s
 

  = 340 ms−1 

   = ? 

v = f

    = 
v

f
 = 

340 ms−1

250 s−1  = 136 m 

 136 m

4 

cm

332 ms−1 14525 ms−1

a = 4 cm = 004 m 

va = 332 ms−1 

vw = 14525 ms−1 

  w = ? 

  f = ? 

 va = fa

  vw = fw 

   
va

vw
 = 

a

 w
 

  w = 
vw  a

va
  



   = 
14525 ms−1  004 m

332 ms−1  

   = 0175 m 

 va = fa 

   f = 
va

 a
 = 

332 ms−1

004 m
 

  = 8300s−1  

  = 8300Hz 

 0175 m 8300 Hz 

   

340 Hz

3

2040 m 

f = 340 Hz 

v = 
2040 m

3 s
 = 680 ms−1 

   = ? 

 v = f 

    = 
v

f
 = 

680 ms−1

340 Hz
 = 2 m 

 2m 

 

875 cm

1450 ms−1 330 

ms−1

w = 875 cm = 00875 m 

vw = 1450 ms−1 



  va = 330 ms−1 

  a = ? 

 va = f a vw = f w

   
va

vw
 = 

a

w
 

 a = 
va

vw
  w = 

330 ms−1

1450 ms−1  0087 m  = 002m = 0.0198 

 002m. 

 

332 ms−1 14525 ms−1 

00875 m 

w = 00875 m 

vw = 14525 ms−1 

  va = 332 ms−1 

  a = ? 

 

va = f a .......(i) 

  vw = f w ............(ii) 

 (i)  (ii)
va

vw
 = 

a

 w
 

  a = 
va

vw
  w

  = 
332 ms−1

14525 ms−1  00875 m = 002m

 i

f = 
va

002 m
 



  = 
332 ms−1

002 m
 = 16600 Hz 

 16600 Hz

 

300 Hz

115 m 

f = 300 Hz = 300 s−1

 = 115 m 

  v = ? 

 

v = f  = 300 s−1  115m = 345 ms−1 

 345 ms−1 

 

750 Hz

5 s 

1700 m

f = 750 Hz 

 v = 
1700 m

5 s
 

  = 340 ms−1 

  = ? 

 v = f  

    = 
v


 = 

340 ms−1

750 Hz
 = 0453 m 

 0453 m 

 

128 Hz

6 



s 1536 m

f = 128 Hz = 128 s−1

v = 
1536 m

6s
 = 256 ms−1 

   = ? 

 v = f 

    = 
v


 = 

256 ms−1

128 s−1  = 2 m 

 2 m 

 

332 ms−1 

v = 332 ms−1 

f 20000 Hz 

   = ? 

  

    = 
v


  

  = 
332 ms−1

20000s−1 i= 00166 m 

 00166 m 




