Chapter 15
PO1 ¢ =vt=(343)(5.50) = 1890 (m) .

PO3 For f =530 Hz, A = v/f = 343/530 = 0.647 (m).
For f = 180 Hz, A = v/f = 343/180 = 1.91 (m). For f
= 1550 Hz, A = v/f = 343/1550 = 0.221 (m) .

P09 B = p\ = (1850)(34552) = 2.21x1010 (Pa) .

P11 (a) vy, =1482m/s, sot = x/v,, = 2(3.85)/1482
=5.20x1073 (s); (b) f = 7= 1/t = 1/(5.20x10°%) =
192 (Hz). For shallower depthsthetimest
decreases and so the frequency increases .

P12 Takerailroad asiron. t.4 = ¢/Viron = £/5130 .
tair = 0/343. tar — Lt = 2.56 . We obtain /=932 m.

P19 63.0=101log(35l/lp) and 57.0 = 10x
log[(35—X)1/1o] givex =26 .

P21 B=25dB. | = 107, = 10*°x(1.00x10 %)
=3.16x10"° (W/m?) .

P29 (&) For congtructive interference, L — (L—X) =
X=4ni. A =V/f = 343/3400 = 0.1019 (m), so X =
+10.0n cm; (b) For destructive interference, L —
(L-x) =x=(1/2£ n)A. So x = (5.00+£10.0n) cm .

P31 Let x be the distance from detector to source
at x = 0, then minimum sounds occurs at X —
(4.60-x) =+(1/2+n)A.Sox=230+ (V4 +
n/2)(0.42) mwithn=0,1, 2,3,...,10.

P34 fb = |f1 — le
273.7THz .

= f2=f1ifb;f2=276.30r

P35 f,= [, f,]=321.1—320.4=0.7 (H2) .

(Bueche & Jerde)

Sound

P41 (a) 747 — 581 =581 — 415 =166 . But
415/166 is not an integer, f; = 166/2 = 83 (Hz). (b)
415:581:747=5:7:9, so thetubeisthat one
end is open and the other is closed .

P43 fo V, f27/f18 = V27/ Vis, f27 =
(630)[331.45+(0.610)(27.0)]/[331.45+(0.610)(18.0)]
= 640 (H2). f, = 640 — 630 = 10 (HZ) .

P48 Atwal, f,=f,vi(v—Vy) =
(440)[343/(343-12.5)] = 457 (Hz). The frequency
of reflected waveisf, =f(v+wv)iv=
(457)(343+12.5)/343 = 474 (Hz) .

P50 f; =1, vI(v—vy) = (550)(343)/(343-32.0) =
607 Hz. f, = |f, — )| = 4.4 Hz . So f, = 607 + 4.40 Hz.
For f, = 611.4 Hz, 611.4 = (550)(343)/(343-V,)
leadsto v, = 34.1m/s and for f, = 602.6 Hz, we have
vV, =29.7m/s.

P54 vz =331.45 + 0.610(30.0) = 349.75 (m/s).
The frequency of the standing wave on the wire isfs
= (5/2L)(F/1)Y? = (5/8.00)(340/0.00220) " = 246
(Hz). Since the tube has one open end and one
closed, f = nvyy/4L = 246 . Solving thiswe haven =
3.

P57 t,=(2h/g)?andt, = hiv. Sot; + t, = (2h/g)Y?
+h/iv=3.34 givesh=50.4m.

P56 v =100 km/h =27.8 m/sand v,3 = 345.48
m/s. fa =fo(v+v)/v=1.08fand fg = fo(v— v )/v=
0.920f. f,=fa—fzg=1.08f,—0.920f,=20Hz
givesf, = 125 Hz
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