KING FHAD UNIVERSITY OF PETROLEUM & MINERALS
DEPARTMENT OF PHYSICS

PHYSICS 102 (992)
SOLUTION (CHAPTER 16)

(3.1 The cquation of a transverse wave traveling along a very long string is
given by y = 6.0sin(0.020mx + 4.0tr), where x and y are expressed in
centimeters and t is in seconds. Determine (a) the amplitude, (b) the
wavelength, (¢) the frequency, (d) the speed, (e) the direction of propagation
of the wave, and (f) the maximum transverse speed of a particle in the string
() What is the transverse displacement at x —3.5 cm when t = 0.26 s?
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Q.2 A sinusoidal wave is traveling along a string toward decreasing x.
Figure 16.2 shows a plot of the displacement as a function of position at time
t = 0. The string tension is 3.6 N, and its linear density is 25 g/m. Find (a)
the amplitude, (b) the wavelength, (c) the wave speed, and (d) the period of
the wave. (¢) Find the maximum speed of a particle in the string. (f) Writc an
equation describing the traveling wave.
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Q.3 A stretched string has a mass per unit length of 5.0 g/fcm and a tension
of 10 N. A sinusoidal wave on this string has amplitude of 0.12 mm and a
frequency of 100 Hz and is traveling toward decreasing x. Writc an equation

for this wave.
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Q.4 Cnergy is transmitted at rate P, by a wave of frequency [, on a string
with tension 1,. What is the new energy transmission rate P, in terms of P,
(a) il the tension of the string is increased to 7; = 41, and (b) if, instead, the
frequency of the wave is decreased to £, = £,/27
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Q.5 Show that y = y,, sin(kx - @t) may be written in the alternative forms
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Y = YuSINOGN - 1), y = ymsin2z(x/A - V1),
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