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PERIODIC WAVES 

1/ A certain transverse wave is described by: 
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Determine the wave’s (a) Amplitude; (b) wavelength (c) frequency (d) speed of propagation 
(e) direction of propagation. 

2/ (a) Show that the wave equation: ( , ) cos( )y x t A kx t   may be written as: 
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 where v is the wave speed of propagation 

(b) Use y(x,t) to find an expression for the transverse velocity ( , )yv x t  of a particle in the 

string on which the wave travels. 

(c) Find the maximum speed of the particle in the string. Under what circumstances is this 
equal to the propagation speed v? Less than v? Greater than v? 

3/ Wave equation is a linear equation. 

Let 1 1 1( , ) cos( )y x t A k x t  and 2 2 2( , ) cos( )y x t A k x t  be solutions of the wave equation 

for the same v. Show that 1 2( , ) ( , ) ( , )y x t y x t y x t   is also a solution of the wave equation. 

4/ A rope of mass 0.65 kg is stretched between two supports, 30 m apart. If the tension in the 
rope is 120 N, how long will it take a pulse to travel from one support to the other? 

5/ An earthquake generates three kinds of waves: surface waves (L-waves), which are the 
slowest and weakest, shear (S) waves, which are transverse waves and carry most of the 
energy, and pressure (P) waves, which are longitudinal waves and are the fastest.  The speed 
of P waves is approximately 7 km/s, and that of S waves is about 4 km/s.  People do not 
generally feel the P waves, but animals seem to be sensitive to them. 

If a person reports that her dog started barking 20 seconds "before the earthquake," then 
approximately how far was the origin of the earthquake? 
 

ENERGY IN WAVE MOTION 

1/ A piano wire with mass 3.00 g and length 80.0 cm is stretched with a tension of 25.0 N. A 
wave with frequency 120.0 Hz and amplitude 1.6 mm travels along the wire. (a) Calculate the 
average power carried by the wave. (b) What happens to the average power if the wave 
amplitude is halved? 

2/ Energy Output. By measurement you determine that sound waves are spreading out 
equally in all directions from a point source and that the intensity is 0.026 W/m2 at a distance 
of 4.3 m from the source. (a) What is the intensity at a distance of  3.1 m from the source? (b) 
How much sound energy does the source emit in one hour if its power output remains 
constant? 



3/ A fellow student with a mathematical bent tells you that the wave function of a traveling 
wave on a thin rope is: 

( , ) 2.3mmcos[(6.98rad/m) (742rad/s) ]y x t x t   

Being more practical, you measure the rope to have a length of 1.35 m and a mass of 0.00338 
kg. You are then asked to determine the following: (a) amplitude; (b) frequency; (c) 
wavelength; (d) wave speed; (e) direction the wave is traveling; (f) tension in the rope; (g) 
average power transmitted by the wave. 
 

4/ At a distance of 71012 m from a star, the intensity of the radiation from the star is 15.4 
W/m2 . Assuming that the star radiates uniformly in all directions, what is the total power 
output of the star? 
 

QUESTIONS: 

1/ The amplitude of a wave decreases gradually as the wave travels down a long, stretched 
string. What happens to the energy of the wave when this happens? 

2/ A sinusoidal wave can be described by a cosine function, which is negative just as often as 
positive. So why isn’t the average power delivered by this wave zero? 
 
3/ If you are walking on the moon, can you hear cracking sound behind you? Explain. 
 
4/ Why does the flash of light reach the earth before than the sound coming from the same 
thunder? Explain. 
 
5/ What is the relationship between frequency and wavelength?  
 


