33-231 Physical Analysis Fall 2003

Problem Solutions. Set 12 (November 19, 2003)

46. 3)

47.
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b) Usethe definitions of the various quantities:

d)

b)

d)

T=Yyf, w=2pf =2p/T, k=2p/l,
and the frequency-wavdengthrdations. ¢ =1 f, w =ck,
to show equivaence of the various forms.

Take derivatives of each function and subgtitute into differentia equation, using
relations from part (a) where necessary.

Follow suggestion in problem statement.
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Thisis a severe test of the low-frequency response of a stereo system.



Problem Solutions: Set 12 (page 2)
8.8 1 =C=380"S_onohz w=2pf = 1265
I 1.80m
k=W -2P _349m?
c |
b) y(xt)= Asin(kx- wt) = (- 250 mm)sin[(3.49 m¥)x - (1265‘1)t]
c) Atx=0, y(0t)=(-250mm)sn-(126s1)t].
d At x=135m=3/4, kx=3p/2, ad
y(31 /4, t) = (250 mm) si n[(- 1265}t + 3p/2]
e v, = % = - Awcog[kx - wt].
[v,] = Aw=(250mm)(1265") = 315mm/s = 0315nys.
49. @) For lowest-frequency mode, L =1 /2.
2 1 |F 1 N)(04
f1:£:—C:— — = (800 ?(O Osom) =408 Hz.
I L 2L|m 2@0400m)Y 3.00 " 10°kg
b) 10000Hz _ 245, o the 24th harmonic is heard, but not the 25th.
408 Hz
50. cos(a + b) = cosa cosb ¥ sina sinb;

y = Acos(kx +wt) - Acos(kx - wt)

Fall 2003

= AJcoskxcoswt - sinkxsinwt] - A[coskx coswt + sinkxsinwt]

= -2Asinkxsinwt .



