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Homework Problem 6 – Solution 

Chapter 19 

Q4 

The frequency of a pendulum (like a swing) is largely determined by the distance be-
tween its fulcrum (attachment point) and the center of mass of the mass at its end. Hence, 
the mass itself makes little difference, and the child and the adult will have the same pe-
riod / frequency. 

Q5 

“Twice a second” means “with a frequency of 2 Hz”. This means that the period is 0.5 s 
(how long it will take for a single up-down motion). The amplitude is (only) 10 cm, since 
presumable the rest position of the weight is in the middle (10 cm above the lowest point 
and 10 cm below the highest point).  

Q6 

The wave velocity is equal to the frequency (0.2 Hz = 1/5 s) times the wave length (5 m) 
so it would 1 m/s.  
 

Chapter 20 

55 

Sound is a longitudinal pressure wave.  When a sound wave moves past a point in air, the 
air density changes as the sound wave moves past, increasing and then decreasing repeat-
edly at the frequency of the sound wave. 

69 

The first mistake is that the speed of light is much greater than the speed of sound so that 
you will see the flash long before you can hear it.  The second error is that there is no air 
or other material in space to transmit a sound wave, therefore you will not hear anything. 



PHYSICS102  -  Spring Semester 2023 - ODU 

 

Chapter 21 

24 

The wavelength of the highest frequency we can hear is:   
.   

And the lowest is: 
 

  

30 

Each octave is a factor of two in frequency.  One octave above 1000 Hz is 2000 Hz.  Two 
octaves about is 4000 Hz.  One octave below is 500 Hz. 

38 

If sound becomes louder, then its amplitude is increasing. 

44 

That length (90 cm) corresponds to 1.5 wavelengths, so that the wavelength of the sound 
is (90 cm) / 1.5 = 60 cm. 

λ = f / v = (340 m/s) / (2 ×104 Hz) = 1.7 ×10−2 m = 1.7 cm

λ = f / v = (340 m/s) / (20 Hz) = 17 m


