
Launch 

1. If you clap your hands, and it takes 2.0 seconds 
to hear the echo from a building, how far away is 
the wall? (Hint: Sound has a speed of 340 m/s in 
air.) 

2. If a tree falls in the forest, and nobody is there to 
hear it, does it make a sound? 



Simulation: Sound wave 
•  What does the sine wave 

represent physically? 
•  What type of wave is 

sound? 
•  What is the medium? 
•  What is being transferred 

(and what is not?) 
•  Which property of the 

wave determines volume? 
•  Which property of the 

wave determines pitch? 



Sound       
wave 

Compression Rarefaction 

Compression: High 
concentration of 
air particles 
(higher than 
equilibrium) 

Rarefaction: Low 
concentration of 
air particles (lower 
than equilibrium)  



Discussion Question 1 

 For which 
sound(s) would 
you hear the 
lowest volume? 
If you believe 
more than one 
have the lowest 
volume, choose 
D. 

Sound A 

 

 

 

Sound B 

Sound C 



Discussion Question 2 
 For which sound(s) 
would you hear the 
lowest pitch? If you 
believe more than 
one have the lowest 
pitch, choose D. 

 
     Challenge Question 

 What is the same 
and what is different 
about sounds A and 
B? 

Sound A 

 

 

 

Sound B 

Sound C 



Double slit interference - review 



Simulation: Interference 
•  What do the dark areas 

represent physically? 
•  What do the light areas 

represent physically? 
•  What do you hear if two 

sound waves interfere 
constructively? 

•  What do you hear if two 
sound waves interfere 
destructively? 



Discussion Question 3 

Sound A 

Sound B 

Sound C 

 Which of the sound 
waves, when added to 
the source sound, will 
cause a listener to not 
hear the source sound?  
 If you believe more than 
one, choose D. 

Source 
sound 



Real-world application 

•  Noise canceling 
headphones 



Beats: Fourier Making Waves Sim 



Beats 
1f

2f
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Beats 



DQ5: The traces below show beats that occur when 
two different pairs of waves are added. For which of 
the two is the difference in frequency of the original 
waves greater?"
"
"
"
"
"
1. Pair 1"
2. Pair 2"
3. The frequency difference was the same"
    for both pairs of waves."
4. Need more information."



 As a fire truck approaches a listener, what 
happens to its sound waves, and what will you 
hear? 
a.  Waves spread apart; Pitch goes down 
b.  Waves spread apart; Volume goes down 
c.  Waves get closer; Pitch goes up 
d.  Waves get closer; Volume goes up 

Discussion Question 6 



 A fire alarm on the wall suddenly starts ringing. Is 
this an example of the Doppler effect?  

Challenge: Would the sound change if you panicked, 
and started running towards the alarm? If so, how? 



Doppler Effect 
•  Refers to the change in pitch 

of sound due to the motion of 
the source or the listener 

•  If source and listener moving 
towards each other, then the 
pitch is _______. 

•  If the source and listener 
moving away from each other, 
the pitch is _______. 

•  Physlet: 
http://www.astro.ubc.ca/
~scharein/a311/Sim/doppler/
Doppler.html 



Discussion Question 7!
Three observers, A,B, and C are listening to a moving source 
of sound. The diagram below shows the location of the 
wavecrests of the moving source with respect to the three"
observers. Which of the following is true?"
"
"
"
"
"
"
"
"
1. The wavefronts move faster at A than at B and C."
2. The wavefronts move faster at C than at A and B."
3. The frequency of the sound is highest at A."
4. The frequency of the sound is highest at B."
5. The frequency of the sound is highest at C."



Mach 1 
•  Supersonic speed 

was “Demon in the 
sky.” 

•  X-1 designed to 
resemble .50 caliber 
bullet 

•  Sound barrier broken 
1947 by Chuck 
Yeager. 

•  “Today, NASA space 
shuttle Mach 25 



Sonic Boom 
•  Object creating 

disturbance travels 
faster than speed of 
sound. 

•  Multiple overlapping 
crests = constructive 
interference 





Discussion Question 8!
The four figures below represent sound waves emitted by a 
source. Which picture(s) represent(s) a source moving at 
less than the speed of sound?"

E) more than 1 



•  Did Chuck Yeager hear the Doppler effect from 
the X-1’s engine when he exceeded mach 1?  

•  Did he hear a sonic boom? 
 

  Doppler     Boom 
(A)       yes   no 
(B)       yes           yes 
(C)       no             no 
(D)       no            yes 

Discussion Question 9 


