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Using these definitions, we see that  

Example : 

A sinusoidal wave traveling in the positive x 

direction has an amplitude of 15.0 cm, a 

wavelength of 40.0 cm, and a frequency of 

8.00 Hz. The vertical position of an element of 

the medium at t = 0 and x = 0 is also 15.0 cm, 

as  in Figure. 

(A) Find the wave number k, period T, angular 

frequency ω, and speed v of the wave. 
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Solution :A)  we use the equations of the definitions 

(B) Determine the phase constant φ, and write a general expression for the 

wave function. 

(B) Solution:  Because A = 15.0 cm and y = 15.0 cm at x = 0 and t = 0,  

15.0 = (15.0) sin φ          or      sin φ = 1   the value    φ = π/2 rad   (or 90°). 
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Substituting the values for A, k, and ω into this expression, we obtain 
 

The wave function is of the form  
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True or false: 

 

1. On the moon, gmoon = 1/6 g earth A pendulum has a period of 1.00 s at the 

surface of the moon, the frequency  will be different if the spring-mass 

system oscillates on Earth. (  )  

 

 

MCQ:  

1. The wavelength of a harmonic wave divided by its speed of propagation is 

equal to: 

a. the frequency                    b. the angular frequency 

c. the wave number               d. the period. 

 

 2. The greater the amplitude of a wave, the greater its: 

a. Frequency                      b. wavelength 

c. wave number                 d. none of the above 
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Quiz : 2  

 A sinusoidal wave of frequency f is traveling along a 

stretched string. The string is brought to rest, and a second 

traveling wave of frequency 2f is established on the string. 

The wave speed of the second wave is (a) twice that of the 

first wave (b) half that of the first wave (c) the same as that 

of the first wave (d) impossible to determine. 

6 
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Answer:    

(c) the same as that of the first wave  ( because 

T

v 
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Quiz :3  

 Consider the waves in last  Quiz 2 again. The 

wavelength of the second wave is : 

(a) twice that of the first wave (b) half that of the 

first wave (c) the same as that of the first wave (d) 

impossible to determine. 

  Answer:  

(b) half that of the first wave  ( because V= constant)  
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Quiz: 4 

A sinusoidal wave of frequency f is traveling along a stretched string. The 

string is brought to rest, and a second  traveling wave of frequency 2f is 

established on the string. The amplitude of the second wave is: 

(a) twice that of the first wave  

(b) half that of the first wave  

(c) the same as that of the first wave  

(d) Impossible to determine. 
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Quiz: 5 

The amplitude of a wave is doubled, with no other 

changes made to the wave. As a result of this doubling, 

which of the following statements is correct?  

(a) The speed of the wave changes.  

(b) The frequency of the wave changes.  

(c) The maximum transverse speed of an element of the 

medium changes. 

(d) All of these are true. (e) None of these is true. 
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Quiz: 7 

 

Which of the following, taken by itself, would be most 

effective in increasing the rate at which energy is transferred 

by a wave traveling along a string? 

(a) reducing the linear mass density of the string by one half  

(b) doubling the wavelength of the wave  

(c) doubling the tension in the string  

(d) doubling the amplitude of the wave 
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(d). Doubling the amplitude of the wave causes the power 

to be larger by a factor of 4.  

• In (a), halving the linear mass density of the string causes 

the power to change by a factor of 0.71—the rate 

decreases.  

• In (b), doubling the wavelength of the wave halves the 

frequency and causes the power to change by a factor of 

0.25—the rate decreases. 

• In (c), doubling the tension in the string changes the 

wave speed and causes the power to change by a factor of 

1.4—not as large as in part (d). 
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Ex 1: A uniform cord has a mass of 0.300kg and a length of 6.00m.  The 

cord passes over a pulley and supports a 2.00kg object.  Find the speed 

of a pulse traveling along this cord. 

Thus the speed of the wave is 

Since the speed of wave on a string with line 

density m and under the tension T is  

2/6.1980.900.2 smkgMgT 

M=2.00kg 

1.00m 

5.00m 



T
v 

The line density m is mkg
m

kg
/1000.5

00.6

300.0 2

The tension on the string is 

provided by the weight of the 

object.  Therefore 

sm
T

v /8.19
1000.5

6.19
2
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 Quiz:   Suppose you create a pulse by moving the free end of a taut string up and 

down once with your hand beginning at t =0. The string is attached at its other end to a 

distant wall. The pulse reaches the wall at time t. Which of the following actions, taken 

by itself, decreases the time interval that it takes for the pulse to reach the  wall? More 

than one choice may be correct.  

(a) moving your hand more quickly, but still only up and down once by the same 

amount  

(b) moving your hand more slowly, but still only up and down once by the same 

amount (c) moving your hand a greater distance up and down in the same amount 

of time (d) moving your hand a lesser distance up and down in the same amount of 

time (e) using a heavier string of the same length and under the same tension (f) 

using a lighter string of the same length and under the same tension (g) using a 

string of the same linear mass density but under decreased tension (h) using a 

string of the same linear mass density but under increased tension. 
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Answer Quiz: 

 

• Only answers (f) and (h) are correct.  

•  (a) and (b) affect the transverse speed of a particle of the string, but not the 

wave speed along the string.  

•  (c) and (d) change the amplitude. 

•  (e) and (g) increase the time interval by decreasing the 

wave speed. 
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EX 2: A string is driven at a frequency of 5.00Hz.  The amplitude of the 

motion is 12.0cm, and the wave speed is 20.0m/s.  Determine the 
angular frequency w and angular wave number k for this wave, and 

write and expression for the wave function. 

Using frequency, the angular frequency is  

Thus the general expression of the wave function is  

Angular wave number k is 

sradf /4.3100.522
2




 




mrad
vv

f

vT
k /57.1

0.20

4.31222








   txtkxAy 4.3157.1sin120.0sin  
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EX 3:  A taut string for which m=5.00x10-2 kg/m is under a tension of 

80.0N.  How much power must be supplied to the string to generate 

sinusoidal waves at a frequency of 60.0Hz and an amplitude of 

6.00cm? 

The speed of the 

wave is 

Since the rate of energy 

transfer is 

sm
T

v /0.40
1000.5

0.80
2







Using the frequency, angular 

frequency w is 

sradf /3770.6022
2




 




      W

vA
t

E
P

5120.4006.03771000.5
2

1

2

1

222

2













