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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)

   

 

 
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 (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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S AB 332ms−1

h = 10 m 

A 

S 

B 

20m 

 

 h

K 13.40 cm  13.40 m M 3.4 m N 3.4 cm

 

K 0.10 s  0.12 s M 0.14 s N 0.18 s

 SONAR-

K Sound Navigator and Ranging

 Sound Navigation and Ranging

M Sound Navigation and Ringing

N Sound Navigator and Ringing

 

K L

 N

 

K 

M N

 

K  M N

 

K L  N

 

P 

O 

R 

Q 

P 

R 

Q 

 R R L P R M P Q N O P

 35 cm

350 ms−1]

K 10Hz L 100Hz  1000Hz N 10,000Hz

 30C 0.25 s

m 

 4375 L 4250 M 4150 N 4125

 

K 332 ms−1
L 166 ms−1

M 6 ms−1
 06 ms−1

 

K 

M N

 30C 012 sec

K 42 m L 3984 m  21 m N 199 m

 20C

 354 L 454 M 554 N 645

 

K L  N

 

K L  N

 SI

K KWm−1
L KWm−2

M Wm−1
 Wm−2

 ⎯

i.  

ii.  

iii. 

 

K i ii L i iii M i iii  i, ii iii 

 t v ⎯

i. d  

ii. d = 
v  t

2
 

iii. 2d
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K i ii  ii iii M i iii N i, ii iii 

 ⎯

i.  

ii.  

iii. 

 

 i ii L i iii M i iii N i, ii iii 

A B C

FED

P Q R

75 cm
300 m/s

 

K 40 L 60 M 120 N 140 

6000 Hz 75 cm 75 m 60]

 ⎯

i.  

ii. P, Q, R  

iii. D, E, F

 

K i ii L i iii  ii iii N i, ii iii 
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7.2 Zi½mswkøó ivwk 
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K L  N

 

K L  (Hz) N

 

K 3.14s–1
L 2s–1

 1s–1
N 1s–2

 

   L

M N

 

K



M

N

 

K  M N

 

K ms–1
L Hz  m N

 1 1

K 2 Hz   1 Hz M 3 Hz N 4 Hz

 

 L M N

 5 100

K 100 Hz   20 Hz M

1

100
 Hz N

1

20
 Hz

 1 Hz

 1 sec L

1

2
 sec M 

1

20
 sec N

1

60
 sec

 

K L M   

 1 sec

 L M N

 



L

M

N
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ii. CC =  

iii. B C
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iii. A, D B, D

 

K i ii L ii iii M i iii  i, ii iii 

 

i. 

 

ii.  

iii. 

 

K i ii L ii iii M i iii  i, ii iii 

 

i.  

ii.  

iii. 1 Hz

 

K i  ii L ii iii M i iii  i, ii iii 
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iii. s
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A B

D E

C = 875 cm 

 1452.5 ms−1 AB

K 1600Hz L 1660Hz M 16000Hz  16600Hz

 

i. D E  

ii.  

iii. 

 

K i ii L i iii M i iii  i, ii iii 

 P P

K    M N

 P P

K   

M N

 

 2 L 1 M 3 N 4

 C C 1s

K 2m   2s−1
M 1s−1

N 1m
 

  T = 5 s Hz

K 0.1  0.2 M 2 N 10

 

 2m  L 1m M 3m N 4m

 

 1cm L 1m M 2m N 2cm

 

i.  

ii.  

iii. 

 

 i ii L ii iii M i iii N i, ii iii 

7.3 Zi½mswk­ó K‡qKwU m¤úK© 
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 10 cm

350ms−1

K 286  10−2s L 286  10−3s 

 286  10−4s N 286  10−5s

 630 KHz

K 63  104 Hz  63  105 Hz M 63  106 Hz N 63  107 Hz

 166 KHz

K 001 m  002 m M 003 m N 004m

 20C 20cm

K 428  10−3s L 525  10−2s M 6  10−3s  588  10−4s

 300Hz

115m

K 345 ms−1
L 345 ms−1

M 300 ms−1
 345 ms−1

 128 Hz 384Hz

 3 : 1 L 1 : 3 M 2 : 1 N 1 : 2

 20C 5000Hz

K 688 m  688 cm M 688  102m N 688  103m

 250Hz 35 1050 m

K 136 m L 15 m  14 m N 126 m

 300Hz 418 m

350 ms−1

K 1404 ms−1
 1604 ms−1

M 1804 ms−1
N 2004 ms−1

 332 ms−1

K 0166 m  00166 m M 16  10−4m N 16  10−4m

 

 f = 
1

T
L f = 

v


M f = 



T
N f = 

v

T

 

K v = f L v = 
T

l
 M v = 

l

 f
  v = 

f

l
 

 t N =

K  = 
t

n
L  = N  t M  = N + l    = 

N

t
 

 0.2 m

340 ms-1

 1700 Hz L 170 Hz M 64 Hz N 680 Hz





 v = 

K     

M   N  

 

 L

M N

 

K v = 
l

f
  v = f 

M v =  
f

l
 N f = 

v2

l
 

  T = 5 

 02 Hz L 2 Hz M 002 Hz N 10 Hz 

 332 ms
–1

 16 cm 

K 1700 s–1
L 1500 s–1

 2075 s–1
N 2100 s–1

 1700 Hz 340 ms−1

K 20 m L 10 cm M 10 m  20 cm 

 300 Hz 1.15 m

K 300 ms−1
L 3.45 ms−1

M 260.87 ms−1
 345 ms−1

 630 kHz

3  108 ms−1

 476.19m L 476.91m 

M 456.19m N 312.25m

 3 1020

K 140 ms−1
L 240 ms−1

 340 ms−1
N 340 ms−1
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ii. f  

iii. T
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i.  v =  

ii. v = l 

iii.  = 
v

f
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i.  

ii.  

iii. 

 

K i ii L ii iii  i iii N i, ii iii 

 20 cm 1700 Hz

i. 340ms−1 

ii. 0.000544ms−1 

iii. 0.2 m

 

K i ii  i iii M ii iii N i, ii iii 
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8.75 cm

332 ms−1
1452 ms−1

 

 0.02 m L 0.01 m M 0.025 m N 0.03 m

 

K 14600 Hz L 15600 Hz 

  16600 Hz N 17600 Hz

7.4 kã Zi½ 
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K 20 Hz-

L 2000 Hz-

M 2,0000 Hz-

 20 Hz 20,000 Hz-
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 N
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M 
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7.5 cÖwZaŸwb 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

 

K L  N

 

K 0.01  0.1 M 1 N 0.02 

 

K 16.6 cm L 0.6 cm  16.6 m N 1.66 m

 

K

L



N

 

K    M N

 

K  M N

 0.1s

K 332 L 36.2  33.2 N 336

 

K L  N





 

K  M N

 



1

10
 L

1

20
 

M

1

100
 N

1

1000
 

 

K 1 

1

10
M 16.6 N

1

16.6

 0C

K 330 ms−1
 332 ms−1

M 334 ms−1
N 342 ms−1
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i. 20C 344 ms−1  

ii. 20C

172 m  

iii. 

 

K i ii L i iii M ii iii  i, ii iii 

 

i. 16.6 m  

ii.  

iii. 

 

K i ii L ii iii  i iii N i, ii iii 

 0C

i. 
1

10
 

ii. 16.6m 

iii. 

 

K i ii L ii iii M i iii  i, ii iii 

 

i. 0.1s  

ii.  

iii. 

 

K i ii  i iii M ii iii N i, ii iii 

 

i. 0.1  

ii.  

iii. 

 

 i ii L i iii M ii iii N i, ii iii 

 

i.  

ii. 16. 6 cm

 

iii. 273 K 332 ms−1

 

K i iii  i iii M ii iii N i, ii iii 
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S d R

 S R 

K 162 m  166 m M 1606 m N 1616 m

 0.1s S 0.2s 

d 

K 166 m L 2354 m  332 m N 3985 m

7.6 cÖwZaŸwbi e¨envi 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

 

 L M N

 20C 1450ms−1 SONAR

0.69 S

K 500 m  50025 m M 600 m N 60025 m

 

   L   M N

 

K 17.6  16.6 M 18.6 N 19.6

 v t

h = ? 



vt

2
 L 2vt M

v

2t
N

2v

t

 

K  M N  

 

 100000 Hz L 350000 Hz  M 450000 Hz N 50000 Hz

 

K L  N
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i. t = 
2h

v
 

ii. h = v  
t

2
 

iii. 2h = v  t 
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i.  

ii. 10000 Hz  
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ii. 5 m

 

iii. 20 m 40 m
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30C

S

8m 4m 5m 13m

R

A B C

S A, B, C R

 A

K 01 L 011

M 0101  013

 

K A  A, B 

M B, C N A, B C

 

 

 L

M N

 0.2s 

K 129 m L 219 m 

 145 m N 427 m

7.7 k‡ãi †e‡Mi cwieZ©b 

   mvaviY enywbe©vPwb cÖ‡kœvËi 

 

 L M N

 

K  M N

 

K 

M N

 

K L  N

 

K L  N

 20C

K 166 m L 17 m  172 m N 186 m

 0C 332 ms−1 01s 2m

 166 m L 236 m 

M 332 m N 506 m

 

 L

M N

 20C

K 332 ms
–1

 344 ms
–1  M 350 ms–1

N 356 ms
–1

 20C

K 344 ms−1
L 1050 ms−1

 5130 ms−1
N 5230 ms−1

 20C

K 5.54 L 4.54  3.54 N 2.54
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20m

15C  0C 332 ms-1  

 

K 1.3 ms-1
 0.6 ms-1

M 0.6 ms-1
N 1.3 ms-1

 15C

K 346 ms–1
L 352 ms–1 

 341 ms–1
N 323 ms–1

 

K 0.119s L 0.129s M 0.112s  0.117s

7.8 kÖve¨Zvi mxgv I G‡`i e¨envi  c„ôv : 120 

   mvaviY enywbe©vPwb cÖ‡kœvËi 
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K L M 

 

 20 L 12 M10 N 25

 

K 20 Hz

 20 Hz 20,000 Hz

M

N 20000 Hz

 20 Hz 20,000 Hz

 L

M N

 

K 2,00,000 Hz  20,000 Hz

M 2000 Hz N 20 Hz

 

K 20 Hz  20000 Hz-  

M 20000 Hz N 20 Hz  20000 Hz

 

K 20 Hz − 25,000 Hz 

 20 Hz − 20,000 Hz  

M 20 Hz − 30,000 Hz 

N 20 Hz − 35,000 Hz 

 

 20 Hz L 20 Hz

M 20 Hz N 20 Hz

 

 L M N

 20 Hz-

 L

M N

 

 SONAR L SONAP M SANOR N SONOR

 SONAR

 Sound Navigation And Ranging 

L Sound Navigation And Radiation

M Solar Navigation And Ranging

N Solar Navigation And Radiation

 

 L

M N

 

K L

M 

 

K



M

N

 

K 

N N  

 

 L

N N

 

K 

M N  

 

1.5 

1500 ms–1 

 1125 m L 1000 m M 500 m N 2250 m

 

K 20 Hz − 20000 Hz  1 Hz − 20 Hz

M 20000 Hz − 50000 Hz N 20 Hz − 2000 Hz

 

 L

M N SONAR

 

K    -

M N
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 1 Hz − 20 Hz L 10 Hz

M 20 Hz − 20,000 Hz N 20,000 Hz − 50,000 Hz

 

 L M N

0.12 sec

0C 25 cm

 

K 16.6 L 19.67  19.92 N 39.84

 

K

L



N

1.5 s 340 ms−1

 

 L M N

 

K 250 m  255 m M 260 m N 265 m

7.9 myihy³ kã I Zvi ˆewkó¨ 
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 L M N

 5 100 

K 

1

20
 Hz  20 Hz M 100 Hz N

1

100
 Hz

 

K

L

M 15 

 15  

 30C 0.25 

K 41.25 m L 41.50 m  43.75 m N 44.5 m

 20C 1450 ms−1  SONAR

0.69s  

K 500 m  500.25 m M 750 m N 800 m 

 

i. ii.  

iii.  

 

K i ii L ii iii  i iii N i, ii iii 

 

i.  

ii.  

iii. 

 

K i L ii  ii iii N i, ii iii 

 

i.   

ii.   

iii.  

 

K i ii L i iii  M ii iii  i, ii iii 

 

K 10 cm  5 cm 

M 7.5 cm N 2.5 cm

 300 ms−1 

K 300 Hz L 600 Hz 

 6000 Hz N 1500 Hz

0.15s

0C

 

K 16.6 m L 17.5 m 

 24.9 m N 30 m

 30C 

K 1s L 0.5s 

M 0.3s  0.07s

   enyc`x mgvwßm~PK enywbe©vPwb cÖ‡kœvËi 

 

i.

ii.

iii.

K i  ii L i  iii 

 M ii  iii  i, ii  iii

 

i.

ii.

iii. T

K i  ii L i  iii M ii  iii  i, ii  iii

 

i.

ii. 1

iii. 20,000Hz

K i  ii  i  iii M ii  iii N i, ii  iii 





 

i. 0C 332 ms−1

ii.

iii. 20,000 Hz

 i  ii L i  iii M ii  iii N i, ii  iii

   Awfbœ Z_¨wfwËK enywbe©vPwb cÖ‡kœvËi 

 

   L 

 M  N 

 PB 

 K    M   N 

 

 K A C   L A B 

 M C E    A E  

m„Rbkxj cÖkœ I DËi 



  1bs cª‡kœi DËi  

, 

-

i. 

ii. 

iii. 

iv. 

v. 

vi. 

vii. 



 

1200Hz 

30C 

S  

18m 


S

  2bs cª‡kœi DËi  





 = 1200 Hz

30C

 = ?

0C 332 ms−1 

1C 06 ms−1 

 30C v = (332 + 06  30) ms−1 

  = (332 + 18) ms−1 

  = 350 ms−1

v =  

   = 
v


 = 

350 ms−1

1200 Hz
 

  = 02917 m 

  02917 m

0C

16.6 m 

30C

30C 350 ms−1     

 

d 2d

t = 01s

    v = 350 ms−1

v = 
2d

t

d = 
vt

2

= 
350 ms−1  0.1s

2
 

  = 175 m

30C

175 m 18 m, S



17m

35 ms−1

1400Hz. 

 3bs cª‡kœi DËi 

v = 35ms−1

   = 1400Hz 

  

v =  

   = 
v


  

  = 
35ms−1

1400Hz
 = 0025m = 25  10−2m 

 25  10−2m 

d = 17m 

   v = 35ms−1 

 d + d = 2d 

t = 01

2d = vt 

  t = 
2d

v
  

  = 
2  17m

35ms−1   

   t = 09s 

 t > t 

 









A 

40cm 

20e 

B 

4000cm 

5130ms−1 

 4bs cª‡kœi DËi 

1

10
 

1

10
 

1

10
 

0C 332ms−1

1

10
 332m

332

2
 m 166m

 = 40cm = 04m  

  

20C v = 332ms−1 + 20  06ms−1 

   = 332ms−1 + 12ms−1 

   = 344ms−1 

 v =  

   = 
v


  

   = 
344ms−1

04m
 = 860 Hz 

 860 Hz 

va = 344ms−1 [

vi
 = 5130ms−1 

  d = 4000 cm 

   = 40m 

  ta 

  
 ti 

  

2d = vata 

   ta = 
2d

va
   

   = 
2  40m

344ms−1  

    ta  = 0233 s 

 

2d = vi ti 

  ti = 
2d

vi
 

   = 
2  40m

5130ms−1  

   ti = 00156 s 

 ta > ti



P T 

W U S Q 

R f  = 60Hz V 

332 ms−1 14525ms−1.

 5bs cª‡kœi DËi  

Vocal 

Chord 

va = 332ms−1





vw = 14525ms−1 

f = 60Hz 

a = ? 

 va = fa

 a = 
va

f
 

   = 
332ms−1

60Hz
 

  va  = 553 m 

 553 m 

 

va = fa vw = fw

 a = fw 

  w = 
vw

f
 

   = 
14525ms−1

60Hz
 

  w = 2421m 

va

vw
 = 

a

w
 

  a = 
va  w

vw
 

   = 
332ms−1

  2421m

14525ms−1  

  a = 553m 

 553m. 

= 553m 

  d = 553m 

  v = 332ms−1 

  t = ? 

 2d = vt

    t = 
2d

v
 

   = 
2  553m

332ms−1  

   t  = 003s 

 553m 

003s 

2d 01s 



17 

350 

20 

 6bs cª‡kœi DËi  

v = 350 

 = 20 

  = 02 

f = ? 

 v = f 

  f = 
v


 

  = 
350 

02 
 

  f  = 1750 Hz 

 1750 Hz. 

17 

A B A B 

d

A B A 

A 

d B 

A B A 

2d 

2d 

01 

v = 350

2d = vt 

  d  = 
vt

2
 

    = 
350ms−1

  01s

2
 

    = 175m 

 

175m 

17 







S R

−

 7bs cª‡kœi DËi 

 = 75cm

  = 075m 

   = 60Hz 

  v = ?  

 v =  

  = 60 Hz  075m 

  = 45ms−1 

 45ms−1 

−

20C 

 0C 332ms−1 

1C 06ms−1 

 20C

v = 332ms−1 + 20  06ms−1 

  = 332ms−1 + 12ms−1 

  = 344ms−1 

 

S d R

d S

2d 

 2d 01

 t = 01s 

 2d = vt 

  d = 
vt

2
  

  d = 
344ms−1 01s

2
  

   d = 172m 

 S R 172m



C 

4 m 

B A D 

 A B 01 s 

 8bs cª‡kœi DËi  

AC  = 
4 m 

2
 = 2 m 

  A B 01 s 

  T = 01 s 

  f = ? 

 

f = 
1

T
 

   = 
1

01 s
 

   = 10 Hz 

 10 Hz  

f = 10 Hz 





  T = 01 s 

 

 = 
 

2
 

   = 
2 m 

2
   = 2 m

= 1 m

 f  = ? 

 

f  = 
1

T
 

   = 
1

01 s
 

   = 10 Hz 

 f  = f 

 



2301 m 

3s 

25C

 9bs cª‡kœi DËi 

25C 

  v = ? 

 

0C 332ms−1 

 06 ms−1

25C

v = 332ms−1 + (25  0ms−1) 

  = 332ms−1 + 15ms−1 

  = 347ms−1  

 347ms−1 

d = 2301m 

        t = ?  

  25C v  = 332ms−1 + 28  06ms−1 

  = 332ms−1 + 15ms−1  

  = 347ms−1 

 

2d = vt 

  t = 
2d

v
  

  = 
2  2301 m

347ms−1   

   t = 1326 s 

 1326 s 

3s

 t = 1326 s −3 s 

  = 10.26 s 

 

d = 
vt

2
 

  = 
347ms−1  3s

2
   

  = 5205m 

  S = d − d 

  = 2301m − 5205m = 17805m  

 v = 
S

t
  

  = 
17805m

1026s
  = 1735ms−1  

 1735ms−1   



 

 60 m  

310 K  

 

P 

A 

R 

B 

P AB 

P AB 





 10bs cª‡kœi DËi 

T  

 

 1

 1
1


 

T

T = 
1


  

1

T

= 310 K 

    = (310 − 273)C 

    = 37C  

 

06 

ms−1 

 P AB 

v = 332 ms−1 + 37  06 ms−1 

     = 332 ms−1 + 222 ms−1 

    = 3542 ms−1 

AB 01 s 

P 

  t = 01 s 

   P AB d = ?  

 

2d  = v  t 

   d = 
v  t

2
 

    = 
2542 ms−1  01s

2
 = 1771 m  

 P AB 

1771 m 

0C 1438 ms−1  

 = 310 K 

     = (310 − 273)C 

     = 37C 

  37C 

v = 1438 ms−1 + 37  06 ms−1  

     = 1438 ms−1 + 222 ms−1  

     = 14602 ms−1 

AB 01 s 

P 

 t = 01 s  

  P AB d = ?  

 

2d = vt 

   d = 
vt

2
 

    = 
14602 ms−1  01 s

2
 

    = 7301 m  

 P AB 

7301 m 

P AB 60 m



-

  11bs cª‡kœi DËi   

-

 = 2 s−1 = 2 Hz 

 v = ? 

    = 05m 

 v =  

  = 2 Hz  05 m = 2 s−1  05 m = 1 ms−1  

 1 ms−1





 = 2  2 Hz = 4Hz = 4s−1 

 v = 1ms−1 



v = 

 = 
v


 = 

1 ms−1

4 s−1  = 025 m 

 

025m

= 


2
 = 

025m

2
 = 0125m 

0125 m.



20 m

20 cm 4000 ms−1 20C

344 ms−1 0C 332 ms−1

1C

  12bs cª‡kœi DËi   

v = 4000 ms−1

s = 20 m

t = ? 

s = vt

t = 
s

v
 = 

20 m

4000 ms−1 

  = 0005s

0005 s

0C 332 ms−1 

 20C 344 ms−1

 = 344 ms−1 − 332 ms−1 

  = 12 ms−1 

 

12

20
 ms−1 = 0.6 ms−1 

 1C

0.6 ms−1



A B 





A B 20s

  13bs cª‡kœi DËi  

1Hz 20Hz

-

A B

A B- 

  = 8 m 

 t = 020 s

t 

 v = 


t
 

  = 
8 m

020 s
 

  = 40 ms−1 

   

 v = 

   = 
v


 

  = 
40 ms−1

8 m
 

  = 5 s−1 

  = 5 Hz 

 5 Hz

AB 



SONAR

0.25 s 

1450 ms-1

  14bs cª‡kœi DËi   

v = 1450 ms-1

t = 025 s

d = ? 

2d = v  t 

   d = 
v  t

 2
 = 

1450 ms-1  025 s

 2
 

     d = 18125 m 

 18125 m







100 KHz

3 108 ms–1

SI

  15bs cª‡kœi DËi   

SI Wm−2.

 = 100 kHz 

  = 100  1000 Hz 

  = 1  10
5
Hz 

 v = 3  108 ms–1 

 = ?

v =   

  
f

v 

  = 
1 105 Hz

 3  108 ms-1 

  = 3.3  10–4 m 

3.3  10−4 m

AC X 

X 

Y 

A, B A, B 

AB A, B 

P P

PP

 PQ



300 Hz 

115 cm.

  16bs cª‡kœi DËi   

f = 300 Hz = 300s−1 

  = 115 cm 

   = 1.15 m 

 v = ? 

 v f

  = 300s−1  115 m 

   = 345 ms−1





345 ms−1



9.251 cm 1452 ms–1 

332 ms-1

  17bs cª‡kœi DËi   

i.  

ii. 

iii. 

iv. 

w 9.25 cm = 0.0925 cm 

 va = 332 ms
–1 

 
vw = 1452 ms

–1 

 
a = ? 

 ƒ = ? 

 

va = ƒa ...  ...  ... (i) 

 vw = ƒw ...  ...  ... (ii) 

 (i) (ii) 

va

vw

a

w

a = 
va  w

vw
 = 

332 ms-1  0.0925 m

 1452 ms-1  = 0.02 m 

  0.02 m 



17m A 

 A 5000 Hz

5C

30 C A 

  18bs cª‡kœi DËi   

1C 06 ms−1





ƒ = 5000 Hz = 5000 s−1 

  5C 

 0C 332 ms−1 

  

 1C 0.6 ms−1 

 5C v = { 332 + ( 5  0.6)} ms−1

   = 335 ms−1 

   
v = ƒ


v
 ƒ

335 ms−1

5000 s−1

  0067 m = 67  10−2 m 

 67 10−2 m 

30C A 

5 C v1
 = 335 ms−1 

30 C v2 = (30  06) ms−1 

   =18 ms−1 

  v = v1 + v2
 = 335 ms−1 + 18 ms−1  

  = 353 ms−1 

 d = 17 m 

 t = ?  

 2d = v  t

        t = 
2d

v
 = 

2  17 m

353 ms−1 

   t = 00963 s 

 00963 s  

  
1

10
 s 

01s 01 s

A 00963 s A



200 m

0542 s

20C 1C 06 ms-1

30C

  19bs cª‡kœi DËi   

20 Hz 20,000 Hz

20C

  

 1C 06 ms-1 

  20C

va = (332 + 06  20) ms-1 

  = (332 + 12) ms-1 

  = 344 ms-1 

  s = 200 m 

 ta = 
s

va
 

 vi = ?

 ti = 
s

vi
 

ta − ti = 054 s 

 
s

va
 − 

s

vi
= 054 s 

 
200 m

344 ms-1 − 
200 m

vi
 = 0542 s 

 0582 s − 
200 m

vi
 = 0542 s 

 
200 m

vi
 = 0581 s − 0542 s 

 
200 m

vi
 = 0039s 

 vi = 
200 m

0039 s
 

  vi = 5128 ms-1 

 5128 ms-1 

30C

va = (332 + 06  30) ms-1 

  = 350 ms-1 

  

ta = 
s

va
 

  = 
200 m

350 ms-1 = 0.5714 s 

  

ti = 
s

vi
 

  = 
200 m

5128 ms−1  [ ] 

  = 0039 s 

  = 05714 s − 0039 s = 05324 s 

 05324 s







800 m

25 s

  20bs cª‡kœi DËi   

s = 800 m 

 t = 25 s 

  v = ?

s = vt 

   v = 
s

t
  

  = 
800 m

2.5 s
  

  = 320 ms−1 

320 ms−1



2.4 m 

0.44s, 0.50s, 0.52s 0.47s

Vocal chord

  21bs cª‡kœi DËi   

Vocal chord

s = 2.4 m 

 t 044 s 

 v1 =  
s

t1
 

  = 
24 m

044 s
  = 545 ms–1 

s = 24 m 

 t2 = 050 s 

 v2 = 
s

t2
  = 

24 m

050 s
  = 48 ms–1 

v3 = 
2.4 m

0.52 s
  = 4.62 ms–1 

v4 = 
2.4 m

0.47 s
  = 5.11 ms–1 

   v = 
v1 + v2 + v3 + v4

4
   

  = 
545 + 48 + 462 + 511

4
 ms–1 

  = 
1998

4
 ms–1 = 4995 ms–1  5 ms−1 





 5 ms–1

A B 

A B 

AB 

AOB  

 

 



300C

16.6 m 

20C

  22bs cª‡kœi DËi   

20C 5130 ms−1

 i. 

0.1 

 ii. 16.6 m

t = 0.1 s 

 d = ? 

 1C 0.6 

ms−1 

  30C , v =  (332 + 0.6  30) ms–1 

  = 350 ms–1 

  v = 
2d

t
 

  2d = v  t 

    d = 
v  t

2

350 ms-1  0.1s

2
 

  = 17.5 m 

   17.5 m

0·1 

0·1 

A B 

A B A 

B A 

A B A 

2d OIS

= 
`~iZ¡

 mgq

v = 
2d

t
v 

 d = 
vt

2
  





 0°C 332 ms–1 

d = 
332 ms−1  0.1s

2
  = 16.6 m

16·6 m 



332 ms-1 1452 ms-1

 
4 m 

  23bs cª‡kœi DËi   

v = 332 ms-1 

   = 4 m 

  T = ? 

 v = f 

  332 ms-1 = f  4 m 

  f = 
332 ms-1

4 m
 

   f = 83 Hz 

 T = 
1

f
 

  = 
1

83 Hz
 

  = 1.2  10-2s 

 1.2  10-2s

v = 332 ms-1 

   = 4 m 

  f = ? 

 83 Hz



b 

a 

10cm 

a b 

350 ms−1

a b 

  24bs cª‡kœi DËi   

1C

0.61 ms−1

T 

 

 1

 1
1


 

T

T = 
1


  

1

T

v = 350 ms−1

 C 

  v = 332 ms−1 + 0.6 ms−1   

 350 ms−1 = 332 ms−1 + 0.6 ms−1   

 0.6 ms−1   = 18 ms−1 

 = 
18 ms−1

0.6 ms−1
 

   = 30 





 30C

a a = 10 cm = 0.1 m 

 a va = 350 ms−1 

 b a = (2  10) cm  

   = 20 cm = 0.2 m 

 b vb = 350 ms−1 

 a b a b 

a = 
va

a
 = 

350 ms−1

0.1 m
 = 3500 Hz 

 b = 
va

a
 = 

350 ms−1

0.2 m
 = 1750 Hz 

 a >b 

 a b 

 



3 s 456 m

  25bs cª‡kœi DËi   

20000 Hz

A-

 = 2 m

t = 3 s

s = 456 m

 = ?

 v = 
s

t
 = 

456

3
 ms−1

 v = 152 ms−1 

v  = 

 = 
v


 

   = 
152 ms−1

2 m
 = 76 Hz 

 76 Hz

v = . 

v

v = 11 = 22 

  
22 = 11 

  
2  

1

2
 = 11 

  
2 = 21 

  
2 = 2  76 Hz [ 1 = 76Hz]  

  
 2 = 152 Hz 

 152 Hz



300

  26bs cª‡kœi DËi   





2ms-

T = 2ms 

  = 
2

1000
 s = 0002 s 

 
1

T

1

0002 s
 

  = 500 Hz 

 1 s - 500

 t = 300 s t

500 Hz  300 s 

  = 15  105  

= 2  2  500 Hz 

  = 1000 Hz 

  T = 
1


 

  = 
1

1000 Hz
 

  = 0001 s 

  = 1 ms 

 T = 2 ms 

 
1

2
05



(ms) 

500 s

  27bs cª‡kœi DËi   

2ms-

T = 2ms = 
2

1000
 s = 0.002s  = 

1

T

 = 
1

0.002 s
 

  = 500 Hz 

 1s- 500

 t = 500s = t = 500  500  

  = 2.5  10
5

(ms) 

 = 2 = 1000 Hz 

 T = 
1


= 

1

1000
 = 0001s = 1 ms−1

 

  T = 2 ms−1
 

 
1

2
0.5



100000 Hz

332 ms−1

  28bs cª‡kœi DËi   





 = 100000 Hz = 100000 s−1

v = 332 ms−1 

   = ?

 v = 

   = 
v


 

  = 
332 ms−1

100000 s−1 

   = 3.32  10−3m

3.32  10−3 m



20C

  29bs cª‡kœi DËi   

Sound Navigation and Ranging. 

SONAR

t d v

2d = vt 

  d = 
vt

2
 

 d + d = 2d

h = 8 km = 8000 m

20C v = 1450 ms−1

 t

 2h = v  t

  t = 
2h

v
 = 

2  8000 m

1450 ms−1  = 1103 s 

 20C 1103 s

-







A C 

D 

d 

B 

17m 

A B CD A 

2s 

B 

30C

A C 

B 

 30bs cª‡kœi DËi 

1 Hz 20Hz.

0C 332 ms−1

 

1C 06 ms−1 

  30C 

v = 332 ms−1 + 06 ms−1  30 

  = 350 ms−1 

 t = 02 s 

 B C BC = 17m 

 A C AC = ? 

2d = v  t 

 d = 
v  t

2
 

AB + BC = 
v  t

2
    [ d = AB + BC] 

AC = 
350 ms−1  02 s

2
  [ AC = AB + BC] 

  AC = 35 m 

 A C 35 m

AC = 35 m 

  BC = 17m 

 30C B C 

d = 
vt

2
 = 

350 ms−1  01 s

2
 

  d = 175 m 

B C 17m, B



  31bs cª‡kœi DËi   

 = 50 cm = 0.5 m 

 = 50 Hz 

  v = ? 

 v =  

 = 50 Hz  0.5 m 

 = 25 ms−1 

 25 ms−1







1450 ms-1 36 AB

A B B

 

A B 

AB 1.2 km 

B

60%

25C

B

  32bs cª‡kœi DËi   

 

  v2 = 1450 ms-1 

v1 = 1450 ms-1  3.6 

   = 5220 ms-1 

  s = AB

= 12 km 

   = 1200 m 

 A t1 t2 

B B t 

= t2 − t1 

 A t1 = 
s

v1
 

  = 
1200 m

5220 ms-1 

  = 02298 s 

 B t2 = 
s

v2

  = 
1200 m

1450 ms-1 

  = 08275 s 

  

t = t2 − t1 

  = (08275 − 02298) s 

  = 05977 s 

0C 332 ms-1 

  1C 06 ms-1 

 25C

v = (332 + 06  25) ms-1 

  = 347 ms-1 

 s = 12 km − 12 km 60%

= 12 km − 072 km 

  = 048 km = 480 m 

 t1 = ? 

 A B

t1 = 
s

v1
 

  = 
480 m

347 ms-1 

  = 1383 s 

A B

 t2 = 
s

v2
 

  = 
480 m

520 ms-1 

  = 0092 s 

v2 = 1450 ms-1  3 

 = 5220 

s = 480 m 

 t = t1 − t2 

  = 1383 s − 0092 s 

  = 1291 s 

 01 s

B



v =350ms-1 v =400ms-1 

P  Q  

P Q 04 m





Q

P Q 30

  33bs cª‡kœi DËi   

P vP = 350 ms-1

Q vQ = 400 ms-1 

 P = P 

 Q = Q 

   P Q P − Q = 04 m 

                             ------------- (i) 

(i) 

 Q −   P = 04 m 

vQ

f
 − 

vP

f
 = 04 m             [

v

f ] 

 
vQ − vP

f
 = 0.4 m 

 
400ms-1 − 350ms-1

f
 = 04 m 

 
50ms-1

f
 = 04 m 

 f = 
50ms-1

04 m
 

   f = 125 Hz 

 T = 
1

f
 

    = 
1

125 Hz
 

    = 8  10-3 s 

Q 8  10-3 s  

P vP = 350 ms-1

Q vQ = 400 ms-1 

f = 125 Hz 

 N = 30 

  P P = 
vP

f
 = 

350 ms-1

125 Hz
 = 28 m 

  Q Q = 28 m + 04 m = 3.2 m 

 P 30

SP = NP = 30  28 m = 84 m 

 Q 30

SQ = NQ = 30  32 m = 96 m 

  P Q = 96 m − 84 m 

  = 12 m  

 P Q 12 m



002 m

332 ms-1

875 cm)

  34bs cª‡kœi DËi   

 = 002 m 

  v = 332 ms-1 

  f = ? 

 v = f 

  332 ms-1 = f  002 m 

  f = 
332 ms-1

002m
  

   f = 16600 Hz 

 16600 Hz 

va = 332 ms-1 

  a = 002 m 

  = vw 

  w = 875 cm = 0.0875 m 

  = f 

va = fa

  f = 
va

a
 ............... (i) 

  vw = fw 

   f = 
vw

w
 .............. (ii) 

  (i) (ii)





va

a
 = 

vw

w
 

 vw = 
va  w

a
 

 vw = 
332 ms-1  00875 m

002 m
 

   vw = 14525 ms-1 

 
14525 ms-1

332 ms-1  

  4375



54 kmh−1

1735 km

5

  35bs cª‡kœi DËi   

0.1

0.1

01

h = 1735 km

  = 1735  103m 

  t = 53 

  v = ? 

 h = vt 

  v = 
h

t
 

  v = 
1735  103m

5s
 

   v = 347ms−1 

 C 

 

1C 06ms−1 

  347ms−1 = 332ms−1 + 06ms−1  

06 ms−1   347 ms−1 − 332ms−1 

   25C 

 25C

x

v1 = 54 kmh−1 = 15 ms−1 

 vs = 347 ms−1

x t1 = 
x

v1

1735 km 1735  

103m (1735  103 + 1735  103)

t2 = 
1735  103 + (1735  103 − x)

vs
 

 t1 = t2 

 
x

v1
 = 

1735  103 + (1735  103 − x)

vs
 

 
x

15
 = 

1735  103 + (1735  103 − x)

347
 

 347x = 15(3470 − x) 

 2313x = 3470 − x 

 2413x = 3470 

 x = 1438 m 

  t1 = 
1438 m

15 ms−1  = 9.59 s 

 1438 m 959 s



A B

0.12

A B C 

20 C 

24 m 

A B

B C

B C

A

  36bs cª‡kœi DËi   





20C 

  v = (332 + 06  20) ms−1 = 344 ms−1 

 B C B

24  2 m

344 ms−1 = 
6

43
 s 

 A B d

6

43
 − 

d

344
 = 012 

     d = 672 m 

 A B 672 m

v = 344 ms−1 

 A

01 s 

AC (24 + 672) m  

  = 3072 m 

 B C x A

3072 + x

v  − 
3072 − x

v
 = 01 

  
1

v (3072 + x − 3072 + x) = 01

1

v
  2x = 01 

  2x = 01  v 

  2x = 01  344 

  x = 
01 344

2
  

   x = 172 m 

  B C 172 m

A 



 

2 m 

s 

M 

17m 25C

S

  37bs cª‡kœi DËi   

 = 2 m 

 

0C 332 ms−1 

  1C 1K 0.6 ms−1 

 25C 

v = (25  06 + 332)ms−1 = 347ms−1 

 v =   

    =
v

 

347 ms−1

2 m

= 173.5 Hz 

  1735 Hz

17m

25C 

 25 C 347 ms−1

0.1

S

0.1

25C 347 ms−1, 01

= (347 01)m  

  = 347m  

 S
347

2
 m = 

1735 m

17 m <1735 m S



 





344 m/s

h

  38bs cª‡kœi DËi   

v = 344 ms−1 

  H = 30 m 

  t = ? 

 2H = v  t 

  t = 
2H

v
 = 

2  30 m

344 ms−1 = 0174s 

 0174 s

t1 = 01 s 

 v = 344 ms−1 

 h1 

2h1 = v  t1 

 h1 = 
v  t1

2
 

  = 
344 ms−1  01 s

2
 

  = 172m 

  = (30 −172)m = 12.8 m 

  h (15 + 12.8)m = 27.8 m 

 

h 27.8 m



2 s

SONAR

3s 1500 m

20C

1450ms−1

  39 bs cª‡kœi DËi   

20C 

 1C 0.6 ms−1 

  20C

(06  20) ms−1 = 12 ms−1

 0C 332 ms−1

 20C v = (332 + 12) ms−1  

  = 344 ms−1

t = 2s 

 d = ?

2d = v  t 

  2d = 344 ms−1  2s 

  d = 
344 ms−1  2s

2
 

   d = 344m 

 344 m

v = 1450 ms−1 

 t = 3s 

 d = ? 

 2d = v  t

  2d = 1450 ms−1  3s 

  d = 
1450 ms−1  3s

2
 

   d = 2175 m 

 2175m 1500m







1.25 s 

30°C 

  40bs cª‡kœi DËi   

20

20,000

20 Hz 20,000 Hz 

30°C 

   v = (332 + 06  30) ms-1 

      = 350 ms-1  

  t = 125 s  

       d 

2d = v  t

d = 
v  t

2
 

   = 
350 ms-1  125 s

2
 

   = 21875 m 

 21875 m

1

10
 

1

10
 

1

10
 

0°C 332 ms-1 
1

10
 

332 m 

332

2
 m 166 m 

166 m 



S

02 s

30C

S R

T

  41bs cª‡kœi DËi   

Hz) 



(T)

T 

1     


T

v = 


T (i) 

 
1

T

 T 
1


(ii) 

 (i) (ii)

v = 


 
1



  

   v =  

 

1C 0.6 ms−1

30 C 

v = (0.6  30 + 332) ms−1 

  = 350 ms−1 

  t = 0.2 s 

 S R d, = ?  

  d = 
vt

2
 

  = 
350 ms−1  02 s

2
 

  = 35 m 

 S R 35 m 





SR = 35 m  [

ST = 18 m 

         TR = d = SR − ST = (35 −18) m 

  = 17 m 

 30 C T R 

d = 
vt

2
 = 

350 ms−1  0.1 s

2
 = 17.5 m 

  T R 175 

m T R 17 m, T

 0.12 s 

30C

−

  42bs cª‡kœi DËi   

01 s

01 01 

 

 t = 012 s 

 0C 332 ms−1 

 1C 06 ms−1 

  30C v = 332 ms−1 + (30  06) ms−1 

  = 332 ms−1 + 18 ms−1 

  = 350 ms−1 

 d = ? 

 v = 
2d

t

  d = 
vt

2
 = 

350 ms−1  012 s

2
 = 21 m 

 21 m

v = 350 ms−1

 t = 01 s 

   d = ? 

 

v = 
2d

t
 

  d = 
vt

2
 = 

350 ms−1  01 s

2
 = 175 m 

 175 m

01 s

175 m 

175 m 

m„Rbkxj cÖkœe¨vsK 



15 m 

A B C 

5 m 

A C 

B

350 ms−1

B



332 ms−1 1450 ms−1.



87 cm

332 ms−1 1450ms−1 





25C



20C



A 

B C 

A = BC 



100 Hz 40C

20 m



t1 t2 

v1 

v2

t1 = 05 sec, t2 > t1 30C 



'A' 

875 cm 'A' 'B'

332 ms−1 14525 ms−1.





'B' 

'A' 18 m 



100 m 

332 ms−1



35 



A 20C 40Hz B

35C

A B

B 5

 53bs cª‡kœi DËi 

A = 20C;

  B = 35C 

 A
C

5
 = 

F − 32

9

  
20

5
 = 

F − 32

9
 

  F − 32 = 
20  9

5
 

 F = 36 + 32 

   F = 68F 

 B
C

5
 = 

F − 32

9

   
35

5
 = 

F − 32

9
 

   F − 32 = 
35  9

5
 

   F = 63 + 32 

    F = 95 F 

 A B

= (95 − 68) F = 27F 

A TA = 20C 

 B TB = 35C 

 A fA = 40Hz 

 B fB = ? 

A

vA = 332 ms−1 + 20  06 ms−1 = 344 ms−1 





  A

A = 
vA

fA
 A  

    = 
344 ms−1

40 Hz
 

    = 86 m 

A = B = 86 m 

B vB = 332 ms−1 + 35  06 ms−1 

  = 353 ms−1 

  B B = 
vB

B
 

   = 
353 ms−1

86m
 

   = 4105 Hz 

  B 5

= (4105  5) 

= 20525  205

Abykxj‡bi Rb¨ `ÿZv Í̄‡ii cÖkœ I DËi
 Ávbg~jK cÖkœ I DËi  

20 Hz

 

 Abyavebg~jK cÖkœ I DËi  

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 


