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HW 7.1 Light J
1. Identify which portions of the electromagnetic spectrum are used in each of the following devices:

microwave oven
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2. If an electromagnetic wave ha
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sa frequency of 7. 57 E 14 Hz, what is its wavelength7 To what part of the spectrum does it
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3. Galileo performed an experiment to measure the speed of light by timing how long it took light to travel from a lamp he was
holding to an assistant about 1.5 km away and back agam Why was Galileo unable to conclude that light had a finite speed7
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4. Whlch portion of the electromagnetic spectrum has the lowest frequency? The shortest wavelength?

5. Which of the following waves has the highest frequency?

radio ((UV.  blue light IR
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6. Why can ||ght be used to measure distances accurately? What must be known in order to make distance measurements?
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7. Suppose an intélligent society capable of receiving and transmitting radio signals lives on a planet orbiting Procyon, a star 95
light-years away from the earth. If a signal were sent toward Procyon in 1999, what is the earliest year that Earth could ex-

pect tO rece|ve a return message7
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8. How fast do X-rays travel in a vacuum?

9.  Why do astronomers observing distant galaxies talk about looking backward in time? " i
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11, 'Ilhe brlghtest light detected fronf the star Antares has a frequency of about 3 E 14 Hz. What is the wavelength of this light?
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12. What |s the wa eIength of a radar signal that has a frequency of 33 GHz'>
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The compoudc] eyes of beeéxm/ other insects are highly sensitive to Ilght in the UV portion of the spectrum particularly lrght
with frequencies between 7.5 E 14 Hz and 1 E 15 Hz. To what wavelengths do these frequencies correspond?
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HW 7.2 Particle Properties Period Name / Q/jy

1. What is meant by the term quantum? 1
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2. Describe the photoelectric effect.
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3. Describe how light can be both a wave and a particle. Gives examples of both.
[/l ‘/\JL kéﬂk&‘/"ﬂﬂ likc, /?ﬁﬂ\- & WAL cld/w{ a /léz,n/ﬁu[L _L‘(; M "w lcm,
L;(/ ‘Fc/vc’vwm (mF((J*;S:M ﬂ%’é\uﬁﬁm iW%zi’?ffW’mw> and  conn /g/v/{
727?&/‘66 ’/h”"’\ﬁt’\- a VACUUpa M L/o’(/‘icéo [,W"H\— D KIL) uL.o I/({Lj‘ﬁ)/,_,ﬂé 7[[/\‘( ///L/ 1/7 \/(-L /)q(/
4. What is the relationship between a joule (J) and an electron volt (eV)‘7 e (,f )
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5. Accordlng to the photon theory of light what does the frequency of light determine?
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6. According to the photon theory of light what does the intensity of light effect?
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7. Which has more energy, a photon of violet light or a photon of green light?
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8. A photon has 3.62 E -19 J of energy. What is the frequency of this photon? What is the
color of this photon?
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9. A photon of blue light has a wavelength of 444 nm. Find:

a. The frequen y of this photon.
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b. The energy of this photon.
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10. Describe emission lines.
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11. scrlbe absorptlon lines.

@0 ?)‘& li vto arc 7%-C Y, ’70*97[(/ Z CMIES IO, /‘MJ» 7%4
(cone ) WM%/@ V\j/’(/w azbg.n//w( é/? '
Jurp up lé-l«uﬂ./(j? levels.

12. Describe a continuous spectrum.
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13. What is a photon?
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14. What is the energy of a light wave with a wavelength of 6.5 x 10 7 meters?
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HW 7.3 Light and Color '

1. Alens for a spotlight is coated so that it does not transmit cyan light. If the light source is white what color is the

spotlight? Q\?Wa = Br G
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2. Ahouseis palnted with pigments that reflect red and green light but absorb all other colors. What color does the
house appear to be when it is illuminated by white light? What color does it appear to be under green light?
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4. Explain what could happen when you mix the following:
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5. What color would an opaque cyan shirt appear to be under the following colors of Ilght?
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6. A substance is known to reflect green and blue light. What color would it appear to be when it is illuminated by
white light? By blue light?
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7. Why would sunglasses with polarizing lenses remove the glare from your view of the hood of your car or a
distant body of water, but not from a tall metal tank used for storing hqunds?
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8. Is I|ght from the sky polarized?
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