Physics II
Homework VIII                                                                                                                      CJ

Chapter 19; 10, 16, 22, 32, 46
19-10:
a)
The relevant expressions are
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b) (Take A, k and ( to be positive.  At t = 0, the wave is represented by 


Fig. (19-6(a)); point (i) in the problem corresponds to the origin, and 


points (ii)-(vii) correspond to the points in the figure labeled 1-7).

(i) vy = (A cos(0) = (A, and the particle is moving upward (in 

the positive y-direction).  ay = -(2 sin(0) = 0, and the particle is instantaneously not accelerating.  (ii) vy = (A cos(-(/4) = (A/
[image: image3.wmf],

2

 and the particle is moving up.  ay = -(2A sin (-(/4) = (2 A/
[image: image4.wmf],

2

 and the particle is speeding up.  (iii) vy = ( Acos(-(/2) = 0, and the particle is instantaneously at rest.  ay = -(2 A sin(-(/2) = (2 A, and the particle is speeding up.  (iv) vy = (A cos(-3(/4) = -(A/
[image: image5.wmf],

2

 and the particle is moving down.  ay = -(2 A sin(-3(/4) = ( 2 A/
[image: image6.wmf]2

, and the particle is slowing down (vy is becoming less negative).  (v)   vy =-( A cos(-() = -(A and the particle is moving down.  Ay = -(2 A sin(-() = 0, and the particle is instantaneously not accelerating.  (vi) vy = ( A cos(-5(/4) = -(A/
[image: image7.wmf]2

and the particle is moving down.  ay = (2 A sin(-5(/4) = -(A/
[image: image8.wmf]2

 and the particle is speeding up (vy and ay have the same sign).  (vii) vy = (A cos (-3(/2) = 0, and the particle is instantaneously at rest.  ay = -(2A sin(-3(/2) = -(2A and the particle is speeding up.  (vii) vy = (A cos (-7(/4) = (A/
[image: image9.wmf],

2

 and the particle is moving upward.  ay = -(2A sub(-7(/4) = -(2A/
[image: image10.wmf]2

 and the particle is slowing down (vy  and ay have opposite signs).

19-16:
a)

[image: image11.wmf].
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b) ( = v/f = (41.8 m/s)/(1.20 Hz) = 34.9 m.

c) The speed is larger by a factor of 
[image: image12.wmf],

2

 and so for the same wavelength, the frequency must be multiplied by 
[image: image13.wmf],

2

 or 1.70 Hz.

19-22 a), b), c)  Using Eq. (19-27),
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d) Repeating the calculation of Example 19-7 at T = 300.15 K gives vair = 348 m/s, and so 
[image: image15.wmf]2

H

v

= 3.80 vair, vHe = 2.94 vair and vAr = 0.928 vair.

19-32:
a)
From comparison with Eq. (19-4), A = 0.75 cm, ( = 
[image: image16.wmf]cm
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5.00 cm, f = 125 Hz, T = 
[image: image17.wmf]f

1

 = 0.00800 s and v = (f = 6.25 m/s.
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b)
c) To stay with a wavefront as t increases,  x decreases and so the wave is moving in the –x-direction.

d) From Eq. (19-13), the tension is F = (v2 = (0.50 kg/m)(6.25 m/s)2 = 19.5 N.

e) Pave = 
[image: image18.wmf].
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19-46:
a)
The tension is the difference between the diver’s weight and the buoyant 



force,


F = (m - (waterV)g = (120 kg – (1000 kg/m3)(0.0800 m3)(9.80 m/s2)) = 392 N.

b) The increase in tension will be the weight of the cable between the diver and the point at x, minus the buoyant force.  This increase in tension is then

((x - ((Ax))g = (1.10 kg/m – (1000 kg/m3)((1.00 x 10-2 m)2) (9.80 m/s2x


   
= (7.70 N/m)x.

The tension as a function of x is then F(x) = (392 N) + (7.70 N/m)x.

c) Denote the tension as F(x) = F0 + ax, where F0 = 392 N and

a = 7.70 N/m.  Then, the speed of transverse waves as a function of

 x is v = 
[image: image19.wmf]m
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 and the time t needed for a wave to reach the 

surface is found from




[image: image20.wmf].

/

0

dx

ax

F

dt

dx

dx

dt

t

+

ò

=

ò

=

ò

=

m


Let the length of the cable be L, so




[image: image21.wmf](

)

(

)

.

89

.

3

392

)

100

)(

/

70

.

7

(

392

/

70

.

7

/

10

.

1

2

2

2

0

0

0

0

0

0

s

N

m

m

N

N

m

N

m

kg

F

aL

F

a

ax

F

a

ax

F

dx

t

L

L

=

-

+

=

-

+

=

+

=

+

=

ò

m

m

m


_1031762970.unknown

_1031764465.unknown

_1031765858.unknown

_1031766264.unknown

_1031769895.unknown

_1031769994.unknown

_1031769768.unknown

_1031765890.unknown

_1031764658.unknown

_1031763816.unknown

_1031763851.unknown

_1031763697.unknown

_1031762230.unknown

_1031762644.unknown

_1031762896.unknown

_1031762357.unknown

_1031761715.unknown

_1031761925.unknown

_1031762050.unknown

_1031761150.unknown

