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PROBLEM 3.

A string is driven into wave motion at a frequency of 10.0 Hz. The amplitude of the motion is 10.0 cm and
the wave travels at a speed of 10.0 m/s to the left (in the −x direction). Furthermore, the wave is such that
y = 0 at x = 0 and t = 0. Determine

(a) the angular frequency, and

(b) angular wave number for this wave.

(c) Write an expression for the wave function.

Calculate

(d) the maximum transverse speed and

(e) the maximum transverse acceleration of an element of the string.

Include units in your answers.

SOLUTION 3.

(a) ω = 2πf = (2π rad/cycle)(10.0 cycle/s) = 62.8 rad/s

(b) k = ω/vx = (62.8 rad/s)/(10.0 m/s) = 0.628 rad/m

(c) y(x, t) = A sin(kx+ ωt+ φ) = (10.0 cm) sin
[
(0.628 rad/m)x+ (62.8 rad/s)t

]
The sign in front of ω is positive since the wave is travelling in the −x direction.

The phase constant is φ is taken to be zero because y(0, 0) = A sin(φ) = 0.

Given the units used, y is in centimeters, x is in meters, and t is in seconds.

(d) vy,max = ωA = (62.8 rad/s)(10.0 cm) = 628 cm/s

(e) ay,max = ω2A = (62.8 rad/s)2(10.0 cm) = 3.95×104 cm/s2 = 395 m/s2




