Chapter 14 Problem 28 f

Given
A=12em=12x10"2m
f=44 Hz

F=21N

m =15 g/m = 0.015 kg/m

Solution
a) Find the wave speed.

For a string under tension the velocity of a wave is

v =

F
L

Substituting in the appropriate values gives

21 N
=\ = 374
Y=\ 0.015 kg/m m/s

b) Find the maximum speed of a point on the string.

The velocity of a point on the string is given by the first derivative of the displacement function.

- dy _ d(Acos(kz — wt))
Codt dt

= Awsin(kx — wt)
The maximum velocity is then
Umax = Aw
The angular velocity can be found from the frequency.
w=2nf=2n(44 Hz) = 276 s~
The maximum velocity is then

Umax = (1.2 x 1072 m) (276 s71) = 3.31 m/s
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