Physics 100







Name: ________________________
Notes: Optics
The Electromagnetic Spectrum
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Mnemonic device for remembering light waves from longest to shortest wavelength:
Wave Behaviors:
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Refraction (Bending) of Waves
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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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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. .
5%/’5’ Space ,,
I Whena photon hits a molecule, that molecule can take-in the photon’s energy, M ~
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

M,
~ absorbed and re-emitted. It travels from one molecule to the next at 650 million o 2 3 __:- < lole ey /e
mph, but then it has to wait for the molecule to release a photon so that the light At
can keep going. Do you think light travels faster through a vacuum or through a 04": o o S 9 9
solid? o
Z.In general, do you think light travels better through dense things or things which are less dense?
Understanding refraction (bending of light waves) by thinking about cars.
% +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 ,{;jluay
the highway, which front tire will touch the grass first? —
« When that happens, which front tire will begin to move more -
slowly? /
&. s 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. GresS
%» Light waves are like that car. The light wave on the right is
travelling from air into water. In which substance will it travel ' less Pense
. faster? (ah‘)
i ’7. Show how entering a more dense substance will affect the
path of the light (by drawing the new path on the diagram)) Mo re. Pense
(%)





13.
The eyeball is looking at the fish.  It would like to shoot the fish right on the "x."  The problem is that the eyeball "sees" the x in a place that really is not the true location of the fish.  Draw the x where the eyeball sees it, and show the path of light traveling from the x to the eyeball.
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If you want to shoot a fish, where should you aim?

14.  Show how rays of sunlight refract when they pass through the converging lens below.
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Reflection of waves:
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Angle of incidence = angle of reflection
Practice:
a. Show how the rays are reflected when they hit the mirrors below.  
b. Draw the “normal.” 

c. Label the angle of incidence and the angle of reflection.

[image: image7.jpg]¥ ;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

e —
* faster than the other side. Which car will probably turn the .{h...y Car Rfcar
most? Why? %
/

e

ﬁf« Imagine that the light waves below are travelling from air into a piece of glass. Which light waves would you expect

to turn the most? \"Lh \ \ fir

Gless

- }2e The diagram on the rights shows white light hitting a prism.
The prism causes the various wavelengths of light to bend. 36
Some bend more than others, so a color spectrum (rainbow) is v b
produced. Label the paths shown with the appropriate colors.
[Remember Roy G. Biv. Red has the longest wavelength.
Blue has the shortest.]





d. Show how light reflects off of the parabolic mirror, below.
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