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Quiz3 A NAME Solutions

A bump in the shape of the classic “bell curve” is created on a string at time ¢ = 0. This shape is described
by the function

y(x) = 0.26 *'¥

Stationary

!"(x+5t)fV<75
y(xt)=0.2e" 3 ¢

Traveling

Write down the function y(x,t) that describes the same shape moving towards the negative x-axis at a
speed of 5 m/s. 5 points

Explanation: If a function y(X) specifies a stationary shape at t = 0, then the function that describes the
same shape moving at a speed V is obtained by replacing every occurrence of X in y(x) by x! vt for
waves traveling towards the positive X-axis OR by x + vt for waves traveling towards the negative X-axis.

Calculate the indicated quantities for a harmonic wave traveling on a string, described by the wave function
y(x,t) =0.08sin(20! x" 500/ t +0.37).

a. Wavelength 3 points
We read the following quantities out of the given wave function:

Amplitude A=0.08 m, wave number k =20/ m" and angular frequency / =500" s*.

Then wavelength, / =2" /k=2" /(20" m*)=[0.1m|.

b. Frequency 3 points
Frequency, f =/ /2" =(500" s?)/2" =[250Hz].
c. Wave speed 3 points

Speed, v="1f =(0.1 m)(250 Hz) = .
Alternatively, v="! /k=(500" s*)/(20" m*)=[25.0m/s.

What tension is required to produce transverse waves that travel at 60 m/s on a string of which a one-meter
piece has a mass of 0.20 g? 6 points

Linear mass density, ¢ =0.20x10"° kg/m.
Solve the relationship v = /%l for tension to get T = Lv°.

T =(0.20! 10°* kg/m)(60 mvs)” = [0.72N].

y(xt) = Asin(kx + ot +¢) v=fl =— v= |L
u
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