11.2
Apply Eq. (11.1), with A = 4.3m and v = 3.5km/s:

_ v _35x10%°m/s .
f=g =2l 81 X 10° .

11.3
Use Eq. (11.1) to solve for A, with v= 1498 m/s and f = 440 Hz:
v 1498m/s
A = e = —— T 3, .
7T aom C oA0m

11.15

Set up an zy coordinate system, with the origin of z-axis located at the dot and the positive
z-direction along the direction of propagation of the wave. The displacement of the wave in the
string is in the y-direction with ¥ = 0 at the level of zero displacement. The general form of
the wave at the given instant is then y = Asin(2mz/)), where A is the amplitude of the wave
and ) is the wavelength (you may check for yourself that the dot at = 0 is moving downward
when t = 0). In this problem the peak-to-peak separation is 50.0 cm so A =50.0cm.

Now, According to the problem statement z = +4.0cm at y = 12.5¢m, ie., +4.0cm
Asin[2r(12.5cm)/)] = Asin[27(12.5¢m/50.0cm)] = Asin(n/2) = A, which gives A
4.0cm. So the displacement at z = 60.0 cm is

[l

o f2mz . [2m(60.0cm)]
y-ASln( y )—(4.00m)51n|: E00om ] = +3.8cm.
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11.57
- First, find the period T' from frequency f:

11
f 440Hz

=227x103s=227ms.

From Eq. (11.1), the wavelength A is

= Vv _ 343m/s
f  440Hz

=0.780m,

where v = 343 m/s is the speed of sound in air at room temperature.

11.68
The intensity I is defined as power per unit area: I = P/A. Here P = 25.0uJ/s and A =
10.0 cm?, so

[= B BOXWO0TIs _or s 10-3 W/ 2
T AT 100x104mz U /m? = 25.0mW/m? .




1179 | '
Use Eq. (11.8), I =P/A. Here P =50W, and A = 47 R?, with R = 10m; so

P - 50W
I= = = 0.040 2=4 2,
TR In(10m) 0.040 W/m 0mW/m
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Since I is the power passing through a unit cross-sectional area, the power intercepted by a
detector of area A’ is P/ = I A/, and so the energy E that passes through the detector during a
time interval At is E = P’At = TA'At. Plug in A = (1.0cm?)(1072 m/cm)? = 1.0 x 107* m?
and At = 1.0s to obtain

E = P'At = TA'At = (0.040 W/m?)(1.0 x 107 m?)(1.0s) = 4.0 x 10767 =4.0p].

- According to the problem statement the period of the beats is T,

11.113

The beat frequency, 4 Hz, is the difference between the frequencies of the two sources. Thus the
wire must be vibrating at either 1000 Hz — 4 Hz = 996 Hz or 1000 Hz + 4 Hz = 1004 Hz.

11.115

‘ beat = 0.998, so the beat
frequency is f,.,, = 1/T,,,., = 1/0.99s = 1.0Hz, which is the same as Af, the difference in
fre'quenc_y between the two tuning forks which produce the beats. o



