	Sound and Light Review
	Two major classes of waves are longitudinal and transverse. Sound waves are

	
		longitudinal
	transverse




		
	




	The frequency of a sound signal refers to how frequently the vibrations occur. A high-frequency sound is heard at a high

	
		pitch
	wavelength
	speed




		
	




	The sketch below shows a snap shot of the compressions and rarefactions of the air in a tube as the sound moves toward the right. The dots represent molecules. 
	
[image: http://dev.physicslab.org/img/48749fce-9fd3-4b4a-83ec-3dd8ae509438.gif] 
[image: http://dev.physicslab.org/img/6aaff41f-7e4f-4648-ae9f-d7a4fffd9d5e.gif]  


Using the ruler provided, the wavelength of the sound wave is measured to be 



	Compared to the wavelengths of high-pitched sounds, the wavelengths of low-pitched sounds are

	
		long
	short




		
	






	Sound waves travel fastest in

	
		solids
	liquids
	gases
	... the same speed in each




		
	




	The accepted value for the speed of sound in air is 331 m/s at 0ºC. The speed of sound in air increases 0.6 m/s for each Celsius degree above zero. Compute the speed of sound at the temperature of the room you are now in. 


[image: http://dev.physicslab.org/img/66142c30-93f2-4e32-a18c-5770aedc0a98.gif]
Refer to the following information for the next two questions.

Suppose you set your watch by the sound of the noon whistle from a factory 3 km away. 
		
		
 
 
 
Compared to the correct time, your watch will be
 



	It will differ from the correct time by

	
		3 seconds
	6 seconds
	9 seconds




		 
	






	



		
		[image: http://dev.physicslab.org/img/e166e205-f36f-46fc-b73f-526bb156d6ff.gif]


 
	







	The first investigation that led to a determination of the speed of light was performed in about 1675 by the Danish astronomer Olaus Roemer. He made careful measurements of the period of Io, a moon about the planet Jupiter, and was surprised to find an irregularity in Io's observed period. While the earth was moving away from Jupiter, the measured periods were slightly longer than average. While the earth approached Jupiter, they were shorter than average. Roemer estimated that the cumulative discrepancy amounted to about 16.5 minutes. Later interpretations showed that what occurs is that light takes about 16.5 minutes to travel the extra distance across the earth's orbit. Aha! We have enough information to calculate the speed of light! 
		
	 
[image: http://dev.physicslab.org/img/b8869843-b06d-4896-9f50-1c6bed708c1c.gif]
 
	



		
		What is the diameter, in meters, of the earth's orbit around the sun? 



	According to Roemer, about how many seconds does it take light to travel across the diameter of the earth's orbit? 



	How do these two quantities determine the speed of light? 



	







	



	

	The sketch shows the shadow of your hand held in front of a white screen in a darkened room. The light source is red, so the screen looks red and the shadow looks black. Discuss below the colors belonging in each part of the sketch.
[image: http://dev.physicslab.org/img/6eccdadb-ed8a-4196-99ac-1aefc5d9bb17.gif]
 
	The color of region 1 on the diagram is

	
		blue
	cyan
	green
	magenta
	red
	yellow
	black
	white




		 
	






	The color of region 2 on the diagram is

	
		blue
	cyan
	green
	magenta
	red
	yellow
	black
	white




		 
	









	


A green lamp is turned on and makes a second shadow. The formerly black shadow cast by the red light is no longer black, but is illuminated with green light. So it is green. Color or mark it green. The shadow cast by the green lamp is not black, because it is illuminated with the red light. Color or mark its color. The background receives a mixture of red and green light. Discuss below the colors belonging in each part of the sketch.
[image: http://dev.physicslab.org/img/a4674666-3727-4a36-b310-6ae42647e8d5.gif]
 
	The color of region 1 on the diagram is

	
		blue
	cyan
	green
	magenta
	red
	yellow
	black
	white




		
	






	The color of region 2 on the diagram is

	
		blue
	cyan
	green
	magenta
	red
	yellow
	black
	white




		 
	






	The color of region 3 on the diagram is

	
		blue
	cyan
	green
	magenta
	red
	yellow
	black
	white







		[image: http://dev.physicslab.org/img/b551b59e-682f-4521-afda-b0eba108540e.gif]Light from a flashlight shines on a mirror and illuminates one of the cards. Draw the reflected beam to indicate the illuminated card.

 
Which card would you see?  
 
 

	
[image: http://dev.physicslab.org/img/160589d8-793e-4d04-ba94-c54c32595a19.gif]A periscope has a pair of mirrors in it. Draw the light path from the object to the eye of the observer. 
 


At what angle must each mirror be tilted?   
 

	The ray diagram below shows one of the reflected rays from the plane mirror. Complete the diagram by drawing the three other reflected rays. (Assume that the candle and image are viewed by an observer on the left.) 
 
[image: http://dev.physicslab.org/img/b10f494a-80fc-4e92-8cbb-ad021a8208e4.gif]

How far "behind the mirror" is your image located? (remember to measure along a normal - that is, along a line that is perpendicular to the mirror)  
 
 



	The ray diagram below shows the reflection of one of the rays that strikes the parabolic mirror. Notice that the law of reflection is obeyed, and the angle of incidence (from the normal, the dashed line) equals the angle of reflection (from the normal). Complete the diagram by drawing the reflected rays of the other three rays that are shown.  
[image: http://dev.physicslab.org/img/94dfebe4-cdc0-4800-9d5d-a037b2fb96a9.gif]
Why are parabolic mirrors used in automobile headlights? 
 
 

	








	

	The sketch shows that due to refraction, the man sees the fish closer to the water surface than it actually is.
 
[image: http://dev.physicslab.org/img/234ad295-ff45-4314-b3e7-f3e7307f0fae.gif]
 
	Discuss below the direction a ray beginning at the fish's eye would follow to show the fish's line of sight when it looks upward at 50° to the normal at the water surface. The critical angle for a water-air interface is 48º. 



	At the 50° angle, does the fish see the man, or does it see the reflected view of the starfish at the bottom of the pond? Explain. 



	To see the man, should the fish look higher or lower than the 50° path?

	
		higher
	lower




		 
	






	If the fish's eye were barely above the water surface, it would see the world above in a 180° view, horizon to horizon. The fish-eye view of the world above as seen beneath the water, however, is very different. Due to the 48° critical angle of water, the fish sees a normally 180° horizon-to-horizon view compressed within an angle of 
















A pair of toy cart wheels are rolled obliquely from a smooth surface onto two plots of grass - a rectangular plot as shown at the left, and a triangular plot as shown at the right. The ground is on a slight incline so that after slowing down in the grass, the wheels speed up again when emerging on the smooth surface.
 
 
 
[image: http://dev.physicslab.org/img/060108e0-c486-4435-8c95-b282898b8c93.gif]                 [image: http://dev.physicslab.org/img/83b517a9-fcca-41d4-9f47-d7fbc6028689.gif]
 
Discuss below the path and direction of travel for each cart. You need to finish each sketch on a sheet of paper. Be sure to show the orientation of the wheels inside the plots and on the other side. 
 
	Describe the cart's path through the rectangular plot.
 



	Describe the cart's path through the triangular plot.
 



Red, green, and blue rays of light are Incident upon a glass prism as shown below. The average speed of red light in the glass is less than in air, so the red ray is refracted. When it emerges into the air it regains its original speed and travels in the direction shown. Green light takes longer to get through the glass. Because of its slower speed it is refracted as shown. Blue light travels even slower in glass.
 
[image: http://dev.physicslab.org/img/c4ab79d2-ada9-4ad6-be4f-31c6947f3d0a.gif]
	Discuss below the path and direction of travel of the blue ray. 






Below we consider a prism-shaped hole in a piece of glass - that is, an "air prism."
[image: http://dev.physicslab.org/img/dd517335-6578-47ee-8989-5e3da0ead907.gif]
	Discuss below the path and direction of travel of the beams of red, green, and blue light as they pass through this "prism" and back into the glass. 



Light of different colors diverges when emerging from a prism. Newton showed that with a second prism he could make the diverging beams become parallel again. 
	Which placement of the second prism will do this?

	
		[image: http://dev.physicslab.org/img/93d622be-ea4a-464e-8165-625c66db6a20.gif]
	

[image: http://dev.physicslab.org/img/9323d02e-83dd-42ec-81f7-2edf5bf89e7e.gif]
	
[image: http://dev.physicslab.org/img/6fa2bcc0-3294-4607-b3df-fa1c2e6ec239.gif]




		
	













	
Rays of light bend as shown below when passing through several glass blocks. 
 
[image: http://dev.physicslab.org/img/8e3a44ac-bf77-47e7-ace6-44f6a776022c.gif]
 
	1. Discuss below how light rays bend when they pass through the arrangement of glass blocks shown below.
 
[image: http://dev.physicslab.org/img/eb855373-b196-44d9-8e16-ec77827bd96b.gif]
 



	2. Sketch how light rays bend when they pass through the lens shown below. Is the lens a converging or a diverging lens? What is your evidence?
 
[image: http://dev.physicslab.org/img/d3d6bec7-c7f7-4de0-bb8f-68f3e1322ca4.gif]
 



	3. Discuss below how light rays bend when they pass through the arrangement of glass blocks shown below.
 
[image: http://dev.physicslab.org/img/ddb31ebe-d972-469c-b609-4ea783c5b67d.gif]
 



	4. Sketch how light rays bend when they pass through the lens shown below. Is the lens a converging or a diverging lens? What is your evidence?
 
[image: http://dev.physicslab.org/img/9791be9f-9997-4d60-8c4d-20b6e18dd7a5.gif]
 



	5a. Which type of lens is used to correct farsightedness?

	
		#2, converging
	#4, diverging




		 
	






	5b. Which type of lens is used to correct nearsightedness?

	
		#2, converging
	#4, diverging
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