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[13-38] Since a bat can detect an insect whose size is about one wavelength
of the sound it emits, it is neccessary to find the wavelength of that wave.

We are given |
f = 60.0kHz

- = 60.0 x 10% Hz
cs = 340m/s

where f is the frequency and cs is the speed of sound ‘in air. Now

. with ) the wavelength. Hence
Cs
P
- f

340 m/s
6.00 x 10¢ Hz
56.7 x 10~* m

= 5.67mm

[13F41] The generator that creates the wave is going to determine the fre-
quency of that wave. We are given that this oscillator makes 40.0 vibrations

in 30.0 s. So, the frequency of the wave must be
40.0 vibrations

Fo= "30.0s
= 1.33 Hz

We are also given the distance that a maximum travels, and the time that it
takes to traverse this distance; from this, we can get the speed of the wave:

_ 425 cm

10.0s

|

c




425 m

10.0s
= 0.425 m/s

We now have the speed of the wave and its frequency so we can get A

v
A = =
f
0.425 m/s
: 1.33 Hz
= 0.320m

[13-42] Let’s first definie a coordinate system; we’ll choose X to be East and:- * -

¥ to be North. With this definition, we have

shore __ s
vorre = 4.0m/sx

shore _ s
vipre = —1.0m/s X

Where the notation is that the subscript informs us of the object that is
moving and the superscript states to what object that value is relative.
Now, since the problem asks us for two velocities of the boat, we’ll solve
the general case for any velocity of the boat. What is important here is 'the
velocity of the ocean waves with respect to the boat. This is given by

boat __ _.shore boat
Vwave = Vwave + Vshore

with
boat __ shore
Vshore = ~ Vboat

Of course, we’re actually only concerned about the speed:

boat __ shore boat
Vwave = | Vwave + Vshore

with the speed, and the wavelength, A = 20 m, given by the problem, we-can
get the frequency:

boat




v

Vshore + vboat

wave shore
A
shore shore
Vwave — Vioat
A

Armed with that, we can now answer the questlon

(a) vige.=0,50
;o e
A
_ 40m/s
- 20m
.= 0.2Hz
(b) vie.=-1.0m/s
;o v
N A
_ |40m/sx - (—1.0m/s) %|
B 20 m
_ 5.0m/s
‘ © 20m

[13-46] The situation is depicted in Figure 2. The object is assumed at rest,
and we have the Free Body Diagram for it shown in Figure 3 We then use

Newton’s second law, in the y-direction:
T - Mobj Imoon = 0
Again, the object is at rest so the acceleration is zero. This gives uS gmoon i

terms of the tension, T _
0 = T~ mobjgmom

¢
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Figure 2: Object Hanging from Wire

T = Mobj Imoon
T
Omoon —
Mobj

If only we could find the tension... Oh, right. We know the speed of the wave;
or rather, we can find it since we know the length of the wire (L =1.60 m)
and the tlme it takes traverse the wire (¢ = 36.1 ms = 36.1 X 1078 s =
3.61 x 1072 s), hence
L
y = —
t
1.60 m
3.61x1072s
= 443 m/s

and we can also find pu:
4.00 x 1073kg
1.60 m




!

m Emoon

Figure 3: Free Body Diagram of Object

= 25x10"%kg/m

- From the last problem, we found

T =v*u
So that
T
Gmoon =

Mobj
_ v
B Mobj
_ (44.3m/s)*(2.5 x 10~ kg/m)
B 3.00 kg
= 1.64m/s?
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