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1. 
, 

(1) y , = 4sin ( )
(2) y , = 4 sin cos ( )
(3) y , = 4sin ( + )

 ( ) 
 x, ( )  x  ( ) 

;

2. , 
 400 Hz): 150, 225, 300, 375 z.

) ; ( )  7
;

)
)
)

) 375-300=75, 300-225=75, 225-150=75, 150-75=75 75Hz
) 6  375+75=450Hz
7  450+75=525 z



 1 (Halliday-Resnick-Walker, ex. 16-34)

1200rad/s 3.00mm
2.00g/m 1200N.

)
;

)

;

) 0, ) 0.4
rad ) rad;



= 3.00 = 3 × 10 m
= 1200 / = 1.2 × 10 /
= 2 / = 2 × 10 /

= / =
× /

= 774. /

=
1
2 =

1
2 × 2 ×

10
×

774.
× 1.2 × 10 × 9 × 10 = 10.388 10

)  – 20W

), ( ), ( ) = 2 cos = = 4
= 0 = 4 =40W
= 0.4 = 4 0. = 26.2
= = 0



 2 (Halliday-Resnick-Walker, ex. 16-39) –
5.0 7.0mm

9.00 mm. H 5.00mm
0. 7.00mm;

( , ) = ( )

( , ) = ( )

( , ) = ( , ) + ( , )
( , ) = ( )

( ) + ( ) = ( )

+ =
+ cos + sin = cos + sin

 = 5
 = 7
 = 9

5 + 7 + 7 = 9 + 9



5 + 7cos + 7sin = 9cos + 9sin

5 + 7 cos = 9cos
7 sin = 9sin

 25 + 49cos + 70cos   = 81cos
 49sin   = 81sin

 25 + 49 + 70cos = 81
cos = = 0,1 = 84,3
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.

( , ) = ( ),
.

) ( , ) = 2 cos ( ),

) =4 cm, k=3 rad/cm =2 rad/s 
 x=2.3 cm;

) ) ;

) ( , ) = sin ( ) , sin +

( , ) = ( , ) + ( , ) = sin ( ) + sin ( + ) = sin cos t

) x=2.3 cm, = 2 sin = 2 × × sin 3 × 2. = 4.63

) = = = 2.09  = = 1.05 ,  = 0,1,2, . . .

= ( + 1/2) /2 = 1.05( + 1/2) , = 0,1,2, . . .  ( )



 4 (Halliday-Resnick-Walker, ex. 16-49) –

 7.2g/m  150 . 
 D=90.0cm. H 

. :
) , (  ( ) 

.

) = =
. × /

= 144.34m/s 1.44 × 10 m/s

) + = L = 2 3 90.0cm = 60.0cm = 0.6m

) = = . × /
.

= 241Hz
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)  = 0  = . 

t = 0, y :
( , 0) = 2sin + 3sin (1)

= 0;
) = 0 . ( , )

;

( )  t=0  ( ) 

= (2)

(1) = cos + cos .

total = = 0 = = F cos + cos

O cos cos  ( ) 

total = 16 cos + 9 cos

total == 16 + 9 =

cos (cos + 1) = cos +

= cos( ) ( ) + = sin + +



) ( , 0) = 2sin + 3sin

sin = = =L

= =

sin = = =2L

= =

, = 2sin cos ( ) + 3sin cos ( )

=



 6 (Halliday-Resnick-Walker, ex. 16-84) –

H  600Hz 
.  400m/s. To  4 

 2mm. ( ) ; (
.

( ) = 4, = 4 =

= / =
/

=

(b) = sin ( )cos ( )
= = 2 = 3 9,42
= = (600Hz) = 3800rad/s

( , ) = (2.0mm)sin 9.4m cos 3800s

=
4
3


