Homework #10

Problems: 2, 3, 14, 18, 27 in chapter 10
2.
REASONING AND SOLUTION  Since  F = kx,




3.
REASONING AND SOLUTION  FApplied = kx for either expansion or compression.  Therefore,

	a.


     FApplied = kx = (248 N/m)(0.0300 m) = 
[image: image1.wmf]7.44 N


	(10.1)



b.


FApplied = kx = (248 N/m)(0.0300 m) = 
[image: image2.wmf]7.44 N


14.
REASONING  The number of times the diaphragm moves back and forth is the frequency f of the motion (in cycles/s or Hz) times the time interval t.  The frequency f is related to the angular frequency ( (in rad/s) by Equation 10.6 (( = 2πf ).


SOLUTION  Solving Equation 10.6 (( = 2πf ) for the frequency f gives
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The number of times the diaphragm moves back and forth in 2.5 s is
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18.
REASONING AND SOLUTION  The maximum acceleration is 25g, i.e., amax = 
25(9.80 m/s2). We know that amax = A2, where f, so




27.
REASONING  As the block falls, only two forces act on it: its weight and the elastic force of the spring. Both of these forces are conservative forces, so the falling block obeys the principle of conservation of mechanical energy. We will use this conservation principle to determine the spring constant of the spring. Once the spring constant is known, Equation 10.11, 
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, may be used to find the angular frequency of the  block’s vibrations.

SOLUTION  


a.
The conservation of mechanical energy states that the final total mechanical energy Ef is equal to the initial total mechanical energy E0, or Ef = E0 (Equation 6.9a). The expression for the total mechanical energy of an object oscillating on a spring is given by Equation 10.14. Thus, the conservation of total mechanical energy can be written as
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Before going any further, let’s simplify this equation by noting which variables are zero. Since the block starts and ends at rest, vf = v0 = 0 m/s. The block does not rotate, so its angular speed is zero, f = 0 = 0 rad/s. Initially, the spring is unstretched, so that x0 = 0 m. Setting these terms equal to zero in the equation above gives
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Solving this equation for the spring constant k, we have that
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b.
The angular frequency  of the block’s vibrations depends on the spring constant k and the mass m of the block:
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	(10.11)
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