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20 - 20 000 Hz
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P(x, y, z, t) = P(x, y, z, t) – P
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P(x, t) = Bk sin ( )

P(x, t) = P sin ( )
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 28Pa (
1 atm= 105Pa).  1000Hz,

 343m/s   1.21kg/m3;

P =

= = =
. / ( )( )( / )

= 1.1 × 10 m = 11 m

2.8 × 10 Pa,
= 1.1 × 10 m = 11pm



 S1  S2, 
 (

).
 P. 

, ,   ,
.

,  ( .  14).
 P , ,

, = ,

, = ,

= + = , + ,
=
= , + ,

, , 

= ,
. . = ,

.

P



:

, + , =
 ( .  7),

= , + , + 2 , ,

= ,
( , , )

, =

cos = 1, . = , = 0,1,2, … ,
, + ,

.
= = , = , , , . .

cos 1, . = 2 + 1 , = 0,1,2, … ,

= 2 + 1 = + , = , , , …



P =
,  ( ) 

P =

) o 
, :

= =
H , 

.



 3
dx,

A, dm
, 

. 

cos ( )

, ,



.

Ps

.

r.



 (
)

r1 r2.

= =

, = =

= = . 

.



 L=10m, 
.  ( ) 

, = 1.6 × 10 .  r=12m ;

. , .

= = ,   L  r.

= . ×
( )( )

= 21. /

= 2
, 

= = 21. / × 2 × 10 = 4.



 decibel

 6 
10-5 m  10-11 m.

.
: (10 )log , DB: decibel

= 10 W/m

= = 0

= 10 W/m = 10



 20DB 
;

= (10 )log

= (10 )log

20 = = (10 ) log log 2 = = 10
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 ( )  B  C (AB=BD, BC=CD). H  AD

 ~37cm.  ~340m/s.

(a)  B  C 
(b)  C 
(c)
(d)  B  C

.

(a) = = 37 .

= 2 = 74 = = 446 z

b)  18.5cm (
) = 2AB = 37 = = 892 z

c) = 2 C = 2 18.5 + . cm = 55.5cm f = = 612 z

d)  (c).
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 (440 z)  4 . 

;

. 
= 1/ .

= 4
, beat = =

4 = 1/ 440 = = 2.25 × 10
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 600Hz. 
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= = 2 (1)

= (2)

= (3)

 (1), (2),  (3) =

= =

= = 1 +

<< , = 1 + 1 + , beat = =

6Hz = 600 z = 0.02


