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Waves and Sound
1) When a part of a sound wave travels from air into 
water, which property of the wave remains unchanged?
A. speed               B. frequency 
C. wavelength D. amplitude

2) What is the wavelength of the sound wave shown
in the figure?

A. 1,00 m B 0,75 m
C. 0,50 m D. 0,25 m

3) If a sound seems to be getting louder, which of the 
following is probably increasing?
A. Speed of sound B. Frequency
C. Wavelength D. Intensity

4) The intensity of a sound wave increases from
1000 W/m2  to 2000 W/m2 . What is the increase equal to
 in decibels?
A. 1000      B. 20               C. 3               D. 30

5) If the distance from a point source of sound is tripled, 
by what factor is the sound intensity changed?
A. 1/9      B. 1/3 C. 3 D. 9

6) Why can a dog hear a sound produced by a dog whistle,
but its owner cannot?
A. Dogs detect sounds of less intensity than do humans    
B. Dogs detect sounds of higher frequency than do 
humans
C. Dogs detect sounds of lower frequency than do humans
D. Dogs detect sounds of higher speed than do humans

7) The speed of a sound wave in water is 1325 m/s. The 
sound wave has a frequency of 1100 Hz. What is the 
wavelength of this sound wave?

A.  1,25 m B. 0,83 m      C. 1,20 m    D. 0,95 m 

8) The equation that describes a transverse wave on a 
string is

y=0,015m sin [(360 rad /s) t−(4,50 rad /m)x ]
where y is the displacement of a string particle and x is the
position of the particle on the string. The wave is traveling
in the +x direction. What is the speed v of the wave?     
A. 0,0125 m/s     B. 0,045 m/s   C. 22,2 km/h  D. 288 km/h

9) A man claps his hands on a hilltop. He hears the echo 
2,1 s later.  If the speed of sound is 340 m/s, how far away
is the hill?
A. 1,312 km   B. 0,357 km      C. 0,714 km    D. 0,617 km

10)  Beneath each figure, draw what will happen when the
two waves will meet:

Match each item with the correct statement. 

a. amplitude b. ultrasonic waves c. standing wave d. medium 

e. reflection f. resonance g. crest h. longitudinal wave 

1. a pattern of vibration that simulates a wave that is standing still

2. the highest point of a transverse wave

3. a physical substance that a wave can travel through

4. sound waves with frequencies above the normal range
5. the bouncing back of a ray of light, sound, or heat when the ray hits a surface that it does not penetrate 

6. wave in which the particles vibrate parallel to the direction of wave motion

7. a phenomenon that occurs when two objects naturally vibrate at the same frequency

8. the maximum distance that particles vibrate from their rest positions 



Answer the following questions:

1) Loudness of sounds is measured in decibels (dB).
The loudness of a loudspeaker gets less as you move away from it. This is
shown in the table below:

Distance (m) 1 2 4 8 16

Loudness (dB) 150 144 138 132 126

a) A man stands 5 m from the speaker. How loud is the sound to him?

b) The law allows people to experience sounds of 90 dB for a maximum of eight hours, or 100 dB 
for 50 minutes. 
Is 5 m a safe distance from the speaker? What is a safe distance for a long (> 50 minutes) exposure?

c) Calculate the sound intensity at a distance of 10 m from the speaker.

d) Explain why, if the intensity of sound decreases with the distance with an inverse square law, its 
loudness, expressed in dB, decreases  of the same quantity each time the distance doubles.

2) The figure shows the frets on the neck of a guitar. 

a) A nylon guitar string has a linear density of 7,2 g/m and
is under a tension of 150 N. The string is 90 cm long and
fixed at both ends. Determine the speed of sound on the
string.

b) Determine the frequency of the fundamental harmonic.  If the tension of the string increases to 
200 N, how is the fundamental frequency affected?

c) Draw the standing wave pattern associated to the third harmonic, and calculate the corresponding
frequency.

d) Frets  allow the player to produce a complete sequence of musical notes using a single string.
Starting with the fret at the top of the neck, each successive fret shows where the player should
press to get the next note in the sequence. Musicians call the sequence the chromatic scale, and
every thirteenth note in it corresponds to one octave, or a doubling of the sound frequency.  Explain
why the distance between frets is greatest at the top of the neck and decreases with each additional
fret further on down toward the bridge of the guitar.



3) Answer ONE of the following questions:

a) A wave is a traveling disturbance that carries 
energy from place to place. Consider a wave 
moving on a string with constant velocity. Does 
this mean that the particles of the string always 
have zero acceleration?

Explain the difference between the velocity of a 
single particle of the string and the velocity of 
the wave.

b) Describe the propagation of a sound wave in 
air, with the help of the following figure, that  
represents what happens when a loudspeaker 
diaphragm vibrates.

c)  Sounds  may  be  generally  characterized  by
pitch, loudness, and timbre. Sound "quality" or
"timbre" describes those characteristics of sound
which allow the ear to distinguish sounds which
have the same pitch and loudness. 
Explain  sounds  characteristics  referring  to  the
mathematical representation of waves, with the
help of the figure.

d) Explain how the human auditory system 
works, and the role played by each of its part in 
detecting sound. 

OR…



4) … invent a problem based on one of the following figures, at your choice:

a) b) 

c) d) 

Multiple choice Matching 1) 2) 3) or 4) Total

weight 2 1 2,5 2,5 2

score
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1) A standing wave results from
A. Diffraction B. Refraction   C. a change in medium
D. Interference and reflection

2) What is the wavelength of the sound wave shown
in the figure?

A. 2,00 m B 1,50 m
C. 1,00 m D. 0,50 m

3) Which wave interaction explains why you can hear 
around corners? 
A. reflection B. refraction C. interference 
D. diffraction

4) The intensity of a sound wave increases from
2000 W/m2  to 8000 W/m2 . What is the increase equal to
 in decibels?
A. 5000      B. 40               C. 6               D. 60

5) If the distance from a point source of sound is doubled, 
by what factor is the sound intensity changed?
A. 1/4      B. 1/2 C. 2 D. 4

6) A musical instrument produces a sound wave with 
a frequency of 1400 Hz. The sound wave has a 
wavelength of 0.25 m in air. What is the speed of the 
sound wave in air?
A. 360 m B. 350 m    C. 340 m D. 345 m

7) A ship sends out a pulse of sound and receives an 
echo back one second later. If the water is 750 m 
deep, what is the speed of sound in water?

A. 750 m/s     B. 1500 m/s     C. 150 m/s     D. 75 m/s

8) The equation that describes a transverse wave on a 
string is 

y=0,025m sin [(180 rad /s)t−(2,50 rad /m) x ]
where y is the displacement of a string particle and x is the
position of the particle on the string. The wave is traveling
in the +x direction. What is the speed v of the wave?
A. 0,014 m/s B. 0,025 m/s
C. 20,0 km/h D. 259 km/h

9) The speed of a sound wave in water is 1250 m/s. The 
sound wave has a frequency of 1400 Hz. What is the 
wavelength of this sound wave?
A.  1,35 m B. 0,89 m      C. 1,12 m    D. 0,85 m 

10)  Beneath each figure, draw what will happen when the
two waves will meet:

Match each item with the correct statement. 

a. pitch       b. diffraction c. wavelength              d. trough
e. compression       f. amplitude              g. transverse waves h. medium

1. distance between two adjoining crests
2. the material through which a wave travels
3. lowest part of a wave
4. a change in the direction of a wave when the wave finds an obstacle or an edge 
5. a wave that moves the medium in a direction perpendicular to the direction in which the wave travels
6. maximum distance the particles of a medium move away from their rest positions as a wave passes 
through a medium?
7. our subjective impression  abount the frequency of a sound
8. part of a longitudinal wave where the particles of the medium are close together



Answer the following questions:

1) Loudness of sounds is measured in decibels (dB).
The loudness of a loudspeaker gets less as you move away from it. This is
shown in the table below:

Distance (m) 1 2 4 8 16

Loudness (dB) 135 129 123 117 111

a) A man stands 7 m from the speaker. How loud is the sound to him?

b) The law allows people to experience sounds of 90 dB for a maximum of eight hours, or 100 dB 
for 50 minutes. 
Is 7 m a safe distance from the speaker? What is a safe distance for a long (> 50 minutes) exposure?

c) Calculate the sound intensity at a distance of 10 m from the speaker.

d) Explain why, if the intensity of sound decreases with the distance with an inverse square law, its 
loudness, expressed in dB, decreases  of the same quantity each time the distance doubles.

2) The figure shows the frets on the neck of a guitar. 

a) A nylon guitar string has a linear density of 8,1 g/m and
is under a tension of 130 N. The string is 88 cm long and
fixed at both ends. Determine the speed of sound on the
string.

b) Determine the frequency of the fundamental harmonic.  If the tension of the string increases to 
160 N, how is the fundamental frequency affected?

c) Draw the standing wave pattern associated to the fourth harmonic, and calculate the 
corresponding frequency.

d) Frets  allow the player to produce a complete sequence of musical notes using a single string. 
Starting with the fret at the top of the neck, each successive fret shows where the player should 
press to get the next note in the sequence. Musicians call the sequence the chromatic scale, and 
every thirteenth note in it corresponds to one octave, or a doubling of the sound frequency.  Explain 
why the distance between frets is greatest at the top of the neck and decreases with each additional 
fret further on down toward the bridge of the guitar.



3) Answer ONE of the following questions:

a) A wave is a traveling disturbance that carries 
energy from place to place. Consider a wave 
moving on a string with constant velocity. Does 
this mean that the particles of the string always 
have zero acceleration?

Explain the difference between the velocity of a 
single particle of the string and the velocity of 
the wave.

b) Describe the propagation of a sound wave in 
air, with the help of the following figure, that  
represents what happens when a loudspeaker 
diaphragm vibrates.

c)  Sounds  may  be  generally  characterized  by
pitch, loudness, and timbre. Sound "quality" or
"timbre" describes those characteristics of sound
which allow the ear to distinguish sounds which
have the same pitch and loudness. 
Explain  sounds  characteristics  referring  to  the
mathematical representation of waves, with the
help of the figure.

d) Explain how the human auditory system 
works, and the role played by each of its part in 
detecting sound. 

OR…



4) … invent a problem based on one of the following figures, at your choice:

a) b) 

c) d) 

Multiple choice Matching 1) 2) 3) or 4) Total

weight 2 1 2,5 2,5 2

score


