
Doppler Shift

+ observer moving towards, - observer moving away, 

- source moving towards, + source moving away. 
f’ = f 

𝑣±𝑣𝑜

𝑣±𝑣𝑠
  



• A car is approaching an observer at 30 m/s 
and sounds its horn at 500 Hz.  What 
frequency does the observer hear?

548 Hz



• If the observer is driving at 30 m/s towards a 
stationary car which is sounding its horn, what 
frequency will the moving car hear?

544 Hz



Sonic Boom

• Have you personally heard a sonic boom?

A. Yes

B. I think so

D. No



Sonic Boom

Describe to your neighbor(s) 

1. What it sounded like

2. What you think causes a sonic boom



Sonic Boom

Mach Number:

Speed / Speed of Sound

Mach 1:  v = 343 m/s

Mach 2:  v = 686 m/s

What would Mach 0.5 be?

~170 m/s



Sonic Boom

http://www.acs.psu.edu/drussell/Demos/doppler/doppler.html


Sonic Boom

http://www.youtube.com/watch?v=-d9A2oq1N38


Harmonics and perception

http://phet.colorado.edu/en/simulation/fourier


Standing Waves

Superposition Creates Standing Waves

Two sinusoidal waves traveling in opposite directions 
add to create a standing wave.



The Fundamental – the longest 
wavelength that will fit on a 
string. 
Also known as the 1st harmonic

2nd Harmonic

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=09qFTkpELbwwbM&tbnid=uhTaIs1mnhcyRM:&ved=0CAUQjRw&url=http://www.meta-synthesis.com/webbook/34_qn/qn_to_pt.html&ei=jS0PUefUKaeAiwKMs4CgCg&bvm=bv.41867550,d.cGE&psig=AFQjCNHHQTxQxm3HkX9f8Hmu2u9bLFJNmw&ust=1360035582433473


f = v/l

1st harmonic l1 = 2L

2nd harmonic l2 = L

3rd harmonic l3 = 2/3L

Nth harmonic ln = 2L/n 

4th harmonic l4 = 1/2L

so f = nv/(2L)



Tacoma Narrows Bridge

http://archive.org/details/SF121

