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Solution:

1. The speakers broadcast equally in all directions, so the intensity of sound is

inversely proportional to the square of the distance from its source.
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@ Zlfz—ZT sin 6'] where @ = tan™ (%)

Therefore, for a small displacement

sin @~ tan 6 = and Zﬁz?]

(b) The total force exerted on the ball is opposite in direction and

proportional to its displacement from equilibrium, so the ball moves with simple

harmonic motion. For a spring system,

> F=-kx becomes here ZTZ:—ZTTV

Therefore, the effective spring constant is 2r and o= \/E =, |—.
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5.
7 » will oppose the torque due to the hanging object:

dr=la=TR-1,:
T f = TR - ]a (1)
Now find 7, 7and « in given or known terms and substitute into

equation (1). Y 7, =T-mg=-ma: )
£ 2y
also Ay= v+ a=2L 3
Y= v+ ) a 12 ()
2y
and L= 4
R RZ @
2
=Lu 132+(£j }zéﬂ/l\ﬂ ®)
2 2 8

2yjk—§“2(2y)= R{M[é’—%_%ﬂ%

Substituting (2), (3), (4), and (5) into (1), we find Tf:m[ 2 8 R
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