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The ‘wave- partlcle duaht;%f light (and all electroma,qnetlc radiation): ﬁ, povon e ‘7’ e

2. How is light like a particle?
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3. How is light is like a wave?
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The Electromagnetic Spectrum
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5. Nicknames for The Two Ends Of The Spectrum:

¢ The long-wavelength end of the visible spectrum is called the f ff( end.
- W .
e The short-wavelength end of the visible spectrum is called the }/ w & end.
6. Describe two ways to show that white light is actually made up of a rainbow of colors?
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7. Show how the human eye sees. SCLERA
é@) Can you find the blind spot created by your optic CONJUNCT-'YA
- nerve?
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9. Star Colors)ww h
Person A and person B are raising and lowering their hands causing series of waves to travel down

their ropes. Person A is waving the rope frantically, while person Bi i Wavmg the rope slowly.
® Draw the waves each will produce.
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® Who produces waves with the longest wavelengh
e Who produces waves with the highest frequency? A
@ If those waves were waves of light, whlch waves. wouid ‘be more recg and which would be more

blue‘7 T
o W}uch pex son is more like a hot molecule? v l' A J@
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10. What colors are the nottesr and eooles}:sw‘s?
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1 1 Why are there no green stars‘7
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12. All other things being equal f{;*hke number of photow ind coherenéey’what frequencies of

electromagnetic radiation most dangerous?
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14.  Ordinary (incoherent) light waves:

15.  *Coherent light waves (found in ) aAsger s ):
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Wave Behaviors:
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Refraction (Bending) of Light

16.  What is special about the speed of light?
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" One of these properties prompted Einstein to propose the theory of Relativity. Among'o OF = & =i

things, the theory of relativity states that, when you move faster.... mg%,%j ol

Fime goes S loweer— (For yus)
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19.  What s the speed of light, in a vacuum? ~ 3 x /0 / S~ 470 ¢
at is the speed of light, in a vacuu Bx/ ﬁf <, x é 7@ )
20. What is a “light year?” ,, f : :
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21.  How long does it take sunlight to reach the Earth? gm ; »\_M:vze« <

22.  If there were a mirror on the moon, and you could use a telescope to look at yourself in that
mirror, what would you see?
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23.  If the speed of light is constant, why does it travel more slowly through things like glass?
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1n a vacuum (empty space) electromagnetic waves, inchiding visible (light) waves, travel at 650 million mph. In 2 vacuum,
there are no molecules with which the photons of light can collide. =~ T e e
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e When "z"i’photon hits a molecule, that molecule can take-in the photon’s energy, Pt e e A
_-and then give off another photon. This takes time. When light is travelling ¥

" fhrough space which is full of molecules, its photons are constantly being Mot /.
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absorbed and re-emitied. 1t travels from one molecule to the next at 650 million o o >

* mph, but then it has to wait for the molecule to release 2 photon so that the light v S oAb
/ can keep going. Do you think light travels faster through a vacuum or through a ﬁ“’; oL OQ"V‘W‘-H,Q:
solid? - , o &

; “.In general, do you think light travels better through dense things or things which are less dense?
U\xi“cigrstanding refraction (bending of Hght waves) by thinking about cars. o

z -Doss 4 car travel faster on-a-smooth-highway or'éia gmssysurface? /““""’
. #+, The path of a car s is shown. As it hits the shoulder of ) ﬁf;j{ua..)’ )
_ the highway, which front tire will touch the grass first? ., s
. %« When that happens, which front tire will begin to move more o
_ 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. Gt
&+ 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? v , A%
¢ <4, Show how entering a more dense substance will affect the
path of the light (by drawing the new path on the diagram) ) Hlore Pense
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Physics 100 - Name:
Light Notes, Continued

. 434 The two cars shown on the right are going to turn when they M/
*" # 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 sk Lo Car

most? Why? I3 } ﬂ?
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g@ Imagine that the hghi waves below are travelling from air- mto a p:ece of g}ass thch hghl waves would you eqaéﬁj { - (
o turn the most? \ \\ g i
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¢} The diagram on the rights shows white light hitting 2 prism_
The prism causes the varions wavelengths of light tobend
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 waveiengtb.
Blue has the shortest.] :

24. When light crosses the boundary between materlals, it turns

toward the j/@we/“ (faster or slower) medium.
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25. When a light ray passes from a . An%xe\:  Angle
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726. . Ifasubstance has an index of refraction that is Index Light travels O\ fé e R
twice as high as air’s index of refraction, this Of  moresiowly
means. .. , Refraction ;
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27. 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.

If you want to shoot a fish, where should you aim?



a ‘Show how the rays are
reflected when they hit.the N %
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Scattering of Light In Our Atmosphere: The following should be thought of as a mnemonic device to
help you remember which wavelengths of light get scattered. It is not a real explanatlon of why certain

wavelengths get scattered. y
= Poy 6. 3L ,

A way to think about scattering of light waves:

i, Imagine that you are shooting arrows at bags of sand. Your W A B’“‘
arrows are shown on the right. Choose the arrow which will
be most likely to penetrate the bag. Choose the arrow which
wﬂbemostmcelymbounceoﬁ’ofthebag, '

L Ifthemnsﬁxﬂofkﬁlethmgs, whxchoolorofhghtdoyouthmkxsmosthkeiytobeabletopeneuatethatmrandleast (
likely to be scattered? (red or blue) ‘Which color is most likely to be scattered by bouncing around? (red or blue) (\
The air does contain “little things,” such as dnst, oxygen molecules, niirogen molecnies, etc, When you look up at the
sun, during the day, most of the sun’$ wavelengths of light reach your eye. All of those colors mixed together look
yellowish/whitish. However, some wavelengihs bounce off of the particies in the air. Thc\ bouncc all over the sky
before making it to your eye. Wbat color is likely to get scattered hke thxs? -

Why is the sky blue" [On the moon, the sky looks black.] ,
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One of the m&gﬁzgs on the Tight shows a -
person looking at the sun at noon. The other
shows the person Iookmg at the sun at
sunset Label the drawings “ sunset and
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“noon.
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Physics 100 Name: __AJngusncs
Refraction and Reflection Practice

Directions: Anticipate how the laser rays will refract and reflect in the situations below. Draw what you
“expect to see. Then draw what actually happens when you try this for real. E = expected. A = actual

Flexible
Mirror







