2. e 1. Review problem. A light string with a mass per unit I
of 8,00 g/m has its ends tied to two walls separated by
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tance equal to three-fourths the length of the s
(Fig. P13.16). An object of mass m is suspended
the center of the string, putting a tension in the s
{a) Find an expression for the transverse wave speed i
string as a function of the mass of the hanging ol
(h) What should be the mass of the object susper
from the string so as w produce a wave speed of 60,0
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FIGURE P13.16
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4B. Assume that an object of mass M is suspended from the

battom of the rope in Problem 19.47. {a) Show that the

time interval for a transverse pulse to travel the length of

the rope is
@ 0= 2\-E (Vo7 - i)

(b} Show that this expression reduces o the result of

Problem 13,47 when M = 0. (c) Show that for m << M, the
expression in part (a) reduces to
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@ 0. Two speakers are drven by the same oscillator of
frequency [ They are located a distance d from each other
on a vertical pole. A man walks straight toward the lower
speaker in a directinn_pcljrndicula: o the pole as shown
in Figure P14.10. (a) How many times will he hear a mini-
mum in sound intensiny? (b) How far is he from the pole
at these moments? Let v represent the speed of sound and
assume that the ground does not reflect sound.

FIGURE P14.10
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14.16 1. Two waves simulaneously present in a long string are gﬂenl
‘ by the wave functions

¥i = Asin(kx — wi + @) and ¥2 = Asin{kx + wi)

In the case & = 0, the chapter text shows that they add wa
standing wave. Demonstrate (a) that the addition of the ar
bitrary phase constant & changes only the position of the
nodes and, in particular, (b) that the distance berween
nodes 15 still one half the wavelength.
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401, While artempting to tune the note C at 523 Hz, a piano
tuner hears 2.00 beats/s between a reference oscillator and
the string. {a) What are the possible frequencies of the
string? (b) When she tightens the string slightly, she hears
3.00 beas/s. What is the frequency of the string now?
{c) By what percentage should the piano tuner now
change the tension in the string to bring it into mne?
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3 5%, Two wires are welded together end to end. The wires are
made of the same material, but the diameter of one is wice
that of the other. They are subjected o a tension of 4.60 N.

The thin wire has a length of 40.0 cm and a linear mass den-
sity of 2.00 g/m. The combination is fixed at both ends and
vibrated in such a way that two antinodes are present, with
the node between them being right at the weld. (a) What is
the frequency of vibration? (b) How long is the thick wire?
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