Doppler Effect

1. Listen to the sound effects in the audio clip.  Turn to the student next to you and discuss what you hear.  Use physics terms that describe the sound waves.
2. In the computer simulation, draw the sound waves approaching the observer, while the source of the sound moves.



Approaching Listener



Moving Away from Listener


3. In the examples above, what characteristic of the waves has actually changed?  Identify the change in each situation.
4. As I swing a tuning fork around my head, explain why you hear varying pitches of sound while I only hear the same pitch.

5. When is the wavelength shortened?  When is it lengthened?
6. Light is theoretically defined as a wave, which we will discuss more later on.  Red has the lowest frequency of the visible spectrum, while blue or violet has the highest frequencies.  Scientists know that the stars should exhibit specific colors/frequencies of light, but often the colors are shifted towards the red end or the blue end of the spectrum.  Explain how the Doppler Effect causes this “red shift” and “blue shift.”  What can scientists learn from this?

7. Answer the following Doppler practice problems.

	a. The diagram shows radar waves being emitted from a stationary police car and reflected by a moving car back to the police car. The difference in apparent frequency between the incident and reflected waves is an example of
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	1. constructive interference
	3. the Doppler effect

	
	2. refraction
	4. total internal reflection

	
	
	

	b. A stationary radar gun can determine the speed of a pitched baseball by measuring the difference in frequency between incident and reflected radar waves. This process illustrates

	
	1. the Doppler effect
	3. the critical angle

	
	2. standing waves
	4. diffraction

	
	
	

	c. An astronomer on Earth studying light coming from a star notes the observed light frequencies are lower than the actual emitted frequencies. The astronomer concludes that the distance between the star and the Earth is

	
	1. decreasing
	3. not changing

	
	2. increasing
	

	
	
	

	d. The driver of a car sounds the horn while traveling toward a stationary person. Compared to the sound of the horn heard by the driver, the sound heard by the stationary person has

	
	1. lower pitch and shorter wavelength
	3. higher pitch and shorter wavelength

	
	2. lower pitch and longer wavelength
	4. higher pitch and longer wavelength


