Chapter 17

29. The intensity is the rate of energy flow per unit area perpendicular to the flow. The
rate at which energy flow across every sphere centered at the source is the same,
regardless of the sphere radius, and is the same as the power output of the source. If P is
the power output and | is the intensity a distance r from the source, then P = IA = 4xr’l,
where A (= 4xr?) is the surface area of a sphere of radius r. Thus

P = 4n(2.50 m)? (1.91 x 10 W/m?) = 1.50 x 102 W.
35. (a) The intensity is

P 30.0W

> = > =5.97x107° W/m?.
4nre (4n)(200m)

(b) Let A (= 0.750 cm®) be the cross-sectional area of the microphone. Then the power
intercepted by the microphone is

P'=1A=0=(6.0x10"W/m*)(0.750cm?)(10* m*/cm?) = 4.48 x10° W.
55. We use vs = ro (with r = 0.600 m and » = 15.0 rad/s) for the linear speed during
circular motion, and Eq. 17-47 for the Doppler effect (where f = 540 Hz, and v = 343 m/s

for the speed of sound).

(a) The lowest frequency is

fr= f("*oj:sza Hz.
V+ Vg

(b) The highest frequency is

fr= f(v+0 j:sss Hz .
V-V
56. The Doppler effect formula, Eq. 17-47, and its accompanying rule for choosing +
signs, are discussed in Section 17-10. Using that notation, we have v =343 m/s, vp = 2.44
m/s, f’ = 1590 Hz, and f = 1600 Hz. Thus,

f’= f(V+VDj = VS =i' (V+VD)—V:4.61m/S-
V+ Vg f
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60. We are combining two effects: the reception of a moving object (the truck of speed u
= 45.0 m/s) of waves emitted by a stationary object (the motion detector), and the
subsequent emission of those waves by the moving object (the truck), which are picked
up by the stationary detector. This could be figured in two steps, but is more compactly
computed in one step as shown here:

343m/s + 45ml/s
343m/s — 45m/s

fooo=f (%) ~(0.150 MHZ)( J —0.195MHz.



