Physics								Name: ________________________
25-26 Notes:  Light and Wave Behaviors

1.	What is light?  


The “wave-particle duality” of light (and all electromagnetic radiation):

2.	How is light like a particle?







3.	How is light is like a wave?









The Electromagnetic Spectrum

[image: spectrum]


4.  The color of light depends on its wavelength.  List the colors of light from longest to shortest wavelength:
5.	Nicknames for the two ends of the electromagnetic spectrum: 
 
· The long-wavelength end of the visible spectrum is called the ___________________ end.

· The short-wavelength end of the visible spectrum is called the ___________________ end.


6.	Black and white are not really colors.  What are they, in terms of wavelengths of light?


	Black:



	White:




7.	Describe two ways to show that white light is actually made up of a rainbow of colors?






8.	Ordinary (incoherent) light waves:




9.	*Coherent light waves (found in ____________________):





Wave Behaviors:


[image: ]

Reflection of waves:
[image: ]
The Law of Reflection:  Angle of incidence = angle of reflection











[image: ]Reflection Practice:

· Show how a light ray is reflected when it hits the mirror.  
· Draw and label the “normal.” 
· Label the angle of incidence and the angle of reflection.










[image: ]
· Show how light reflects off of the parabolic mirror on the right.  For one light ray, label the “normal,” the angle of incidence, and the angle of reflection.
















Refraction (Bending) of Light
 
0.	The speed of light in a vacuum = C = ________________
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[image: ]13.	When light refracts (bends), it turns __________________ (toward or away from) the medium in which it travels more slowly.


14.	Index of Refraction:





15.	Higher n = light travels _________ (faster, more slowly).  

Lower n = light travels _________ (faster, more slowly).  [image: ]


16.	The diagram on the right illustrates the Law of Refraction.  According to the Law of Refraction…

	a.  When a light ray travels from a material with a lower n to a material with a higher n, the angle of refraction will be __________ (less than or greater than) the angle of incidence.

	b.  When a light ray travels from a material with a higher n to a material with a higher n, the angle of refraction will be __________ (less than or greater than) the angle of incidence.



[image: ]17.	The diagram on the right shows a block of clear material with a high index of refraction surrounded by a material with a low index of refraction.  For each light ray…
	a. Draw the “normal”
	b. Label the angle of incidence
	c. Draw the angle of refraction.  Make sure that the angle’s size is correct (either larger or smaller) compared to the angle of incidence.


[image: ]

18.	Do the same thing on the diagram to the right.









19.	The velocity of light in a substance can be found using the equation , where C is the speed of light (3x108m/s).

	a.  Use the table on the previous page to calculate the speed of light in water.






	b.  Light travels through a certain material at a speed of 1.88x108 m/s.  Find the index of refraction for that material.






	c.  Use the table on the previous page to identify the material from part b.
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In a vacuum (empty space) electromagnetic waves, including visible (light) waves, travel at 650 million mph. In a vacuum,

there are no molecules with which the photons of light can collide.
i

é"‘/”S' Space Sl
When a photon hits a molecule, that molecule can take-in the photon’s energy, t——————~C):
and then give off another photon. This takes time. When light is travelling
through space which is full of molecules, its photons are constantly being Molecu fo
absorbed and re-emitted. It travels from one molecule to the next at 650 million ° // T
mph, but then it has to wait for the molecule to release a photon so that the light N
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& « In general, do you think light travels better through dense things or things which are less dense?
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Z +Does a car travel faster on a smooth highway or on a grassy surface?
61, The path of a car ¥ is shown. As it hits the shoulder of
the highway, which front tire will touch the grass first?
5. When that happens, which front tire will begin to move more
slowly?
&. 1s this going to cause the car to turn to its right or its left?
7, Use an arrow to draw the new path of the car.
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&, Light waves are like that car. The light wave on the right is
travelling from air into water. In which substance will it travel

. faster?

‘1. Show how entering a more dense substance will affect the
path of the light (by drawing the new path on the diagram))
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. /’53, The two cars shown on the right are going to turn when they
“ hit the grass because, for a short time, one side will be going
- faster than the other side. Which car will probably tum the
most? Why?
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ﬁfe Imagine that the light waves below are travelling from air into a piece of glass. Which light waves would you e)&pe?
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}Z . The diagram on the rights shows white light hitting a prism.
The prism causes the various wavelengths of light to bend.
Some bend more than others, so a color spectrum (rainbow) is
produced. Label the paths shown with the appropriate colors.
[Remember Roy G. Biv. Red has the longest wavelength.
Blue has the shortest.]
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TABLE 23.1 Indices of refraction

Medium n
Vacuum 1.00 exactly
Air (actual) 1.0003
Air (accepted) 1.00
Water 1.33
Ethyl alcohol 1.36
0il 1.46
Glass (typical) 1.50
Polystyrene plastic 1.59
Cubic zirconia 218
Diamond 241

Silicon (infrared) 3.50
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Approximate Wavelengths Covered by TMT's Science Instruments
Approx. 0.8:2.5 microns: RIS, IRMOS, PFL WIRC

526 microns: MIRES
1-5 microns: NIRES

Approx. 031-1.8 microns: HROS, WFOS
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