Physics II
Homework IV                                                                                                                 CJ

Chapter 20: 5, 8, 14, 22, 40, 44, 52, 56
	20.5. Visualize: 
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Figure Ex20.5 shows a snapshot graph at t  0 s of a longitudinal wave. This diagram shows a row of particles with an inter-particle separation of 1.0 cm at equilibrium. Because the longitudinal wave has a positive amplitude of 0.5 cm between x  3 cm and x  8 cm, the particles at x  3, 4, 5, 6, 7 and 8 cm are displaced to the right by 0.5 cm.
20.8. Model: The wave is a traveling wave on a stretched string.

Solve: The wave speed on a stretched string with linear density ( is
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For a wave speed of 180 m/s, the required tension will be
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20.14. Model: The wave is a traveling wave.

	Solve: 
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(a) The wave equation at t 0 s is D  (2.0 cm) sin(2x). This graph is shown as a dotted line. The equation at 

t 
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s is D  (2.0 cm) sin(2x –/2 rad). Its graph is a dashed line. 

(b) The wave speed is
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In agreement, you can see that the peak of the graph has moved forward 0.5 m in 
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 s.

20.22. Solve: Two pulses of sound are detected because one pulse travels through the 
 
metal to the microphone while the other travels through the air to the microphone. 
  
The time interval for the sound pulse traveling through the air is
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Sound travels faster through solids than gases, so the pulse traveling through the metal will reach the microphone before the pulse traveling through the air. Because the pulses are separated in time by 11.0 ms, the pulse traveling through the metal takes (tmetal  0.66 ms to travel the 4.0 m to the microphone. Thus, the speed of sound in the metal is
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20.40. Visualize: The function D(x, t) represents a pulse that travels in the positive x-
  
direction without changing shape. 
	Solve: (a) 
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(b) The leading edge of the pulse moves forward 3 m each second. Thus, the wave speed is 3.0 m/s.

(c) 
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 is a function of the form D(x – vt), so the pulse moves to the right at v 3 m/s.

20.44. Solve: The time for the sound wave to travel down the tube and back is 
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since 1 division is equal to 100 (s. So, the speed of the sound wave in the liquid is
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20.52. Solve: The difference in the arrival times for the P and S waves is
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Assess: d is approximately one-fifth of the radius of the earth and is reasonable.

20.56. Model: This is a sinusoidal wave traveling on a stretched string in the x 
  
direction.

Solve: (a) From the displacement equation of the wave, A  2.0 cm, k  12.57 rad/m, and (  638 rad/s. Using the equation for the wave speed in a stretched string, 
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(b) The maximum displacement is the amplitude 
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(c) From Equation 20.17,
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