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Physics

Electromagnetic Waves – Test Review

Thursday, April 1st
Electromagnetic Waves Test Review

1) Complete the table below, use your “Electromagnetic Spectrum Model” paper to find the energies. List from highest frequency to lowest frequency.

	Wave Type
	Minimum Wavelength
	Maximum Wavelength
	Minimum Frequency
	Maximum Frequency
	Energy
	Use(s)

	Gamma Rays
	1e-12
	1e-11
	3e19
	3e20
	Above 1e5
	From stars

	X-Rays


	1e-11
	1e-9
	3e17
	3e19
	1e3 to 1e5
	Xray machines, stars

	Ultraviolet


	1e-9
	4e-7
	7.5e14
	3e17
	3 to 1e3
	Sunburns

	Visible Light
	4e-7
	7e-7
	4.29e14
	7.5e14
	2 to 3
	Human eyes

	Infra Red


	7e-7
	.0001
	3e12
	4.29e14
	.01 to 2
	Heat lamps

	Microwaves


	.0001
	.1
	3e9
	3e12
	1e-5 to .01


	Cooking, communications

	Radio waves
	.1
	600
	500000
	3e9
	Below 1e-5
	Most communications


2) Complete the table below, list from longest to shortest wavelength.

	Color
	Wavelength
	Frequency

	Red
	6.50E-07
	4.61538E+14

	Orange
	5.90E-07
	5.08475E+14

	Yellow
	5.70E-07
	5.26316E+14

	Green
	5.10E-07
	5.88235E+14

	Blue
	4.75E-07
	6.31579E+14

	Indigo
	4.45E-07
	6.74157E+14

	Violet
	4.00E-07
	7.5E+14


3) Compare and contrast sound and light waves.

Both are waves, with frequency, wavelength. Sound is compressional or longitudinal and requires a medium (air, water) while light is transverse and does not require a medium

4) Complete the Color Addition Table, listing the color shown on white paper when the colors are combined.

	
	Red
	Blue
	Green
	Yellow
	Cyan
	Magenta

	Red
	Red
	Magenta
	Yellow
	Yellow
	White
	Magenta

	Blue
	Magenta
	Blue
	Cyan
	White
	Cyan
	Magenta

	Green
	Yellow
	Cyan
	Green
	Yellow
	Cyan
	White

	Yellow
	Yellow
	White
	Yellow
	Yellow
	White
	White

	Cyan
	White
	Cyan
	Cyan
	White
	Cyan
	White

	Magenta
	Magenta
	Magenta
	White
	White
	White
	Magenta


5) Complete the Color Table, listing the color seen when the light color is shown on different color paper.

	
	Red

Paper
	Blue

Paper
	Green

Paper
	Yellow

Paper
	Cyan

Paper
	Magenta

Paper

	Red

Light
	Red
	Black
	Black
	Red
	Black
	Red

	Blue

Light
	Black
	Blue
	Black
	Black
	Blue
	Blue

	Green

Light
	Black
	Black
	Green
	Green
	Green
	Black

	Yellow

Light
	Red
	Black
	Green
	Yellow
	Green
	Red

	Cyan

Light
	Black
	Blue
	Green
	Green
	Cyan
	Blue

	Magenta

Light
	Red
	Blue
	Black
	Red
	Blue
	Magenta


6) Why does a mirror give a clear reflection, tinfoil a poor reflection, and white paper no reflection?

A mirror has a smooth surface so all light is reflected together, giving a clear reflected image. Tinfoil gets wrinkled, so some of the image is reflected together, but parts are reflected in other directions, so a final image is not clear. White paper has a rough surface, so light is reflected in all directions and no parts of the image a reflected together.

7) What is the law of reflection? Draw a diagram showing the law of reflection using a flat mirror.
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The law of reflection states that the angle of the incident  ray (coming in) is the same as the reflected ray (going out) in reference to the normal (perpendicular to the surface at the point of contact).

8) What is refraction and what causes it?

Refraction is the bending of light as it goes from one medium to another. The bending happens due to the change in speed of light as it enters something with a different density. Light bends towards the normal when it enters something more dense, and away from the normal when going away from more dense (or into less dense)

9) What does refraction do to the position of an object in a pool, compared to where we think it is? Draw a simple diagram showing this.

Refraction makes the object appear to be farther away than it really is because the light from the object bends away from the normal as it comes out of the more dense water.
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10) Explain what changes in the atmosphere cause the refraction of sound and light. Why does it cause the refraction?

Changes in temperature of air causes change in density. As light or sound goes into or out of the air with a different density, it is bent.

11) Define transparent, translucent, and opaque.

Transparent allows light rays to pass through with out scattering them (glass window). Translucent allows light rays to pass through, but scatters the light so no image passes through (glass blocks). Opaque does not let light pass through at all – it scatters or absorbs all light.

12) Draw and label diagrams of a (1) concave mirror, (2) convex mirror, (3) concave lens, and (4) a convex lens.
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Convex
Concave
Convex
Concave


Mirror
Mirror
Lens
Lens

13) What is the difference between AM and FM radio. How do they carry the music to our radio?

AM is amplitude modulation, and FM is frequency modulation. This describes how the carrier wave is modulated (or changed) to carry the information to our radios.

14) What does a radio or cell phone tower do to create a signal?

An antenna moves electrons back and forth in a specific frequency. The moving electrons create radio waves. Radio waves cause electrons in the receiving antenna to move, which the radio then converts into sound

15) What is the speed of light in quartz if it has an index of refraction of 1.54?

3e8/1.54 or 1948051948 m/s

16) The speed of light in chloroform is 1.99 x 108 m/s.  What is its index of refraction?

1.5

17) Light enters crown glass with an angle of incidence of 45 degrees.  Crown glass has an index of refraction of 1.52.  What is the angle of refraction for the light ray?

Ni*sin( i = Nr*sin(r
1*sin(45) = 1.52*sin(r 

.71 = 1.52*sin(r
.46 = sin(r
27.5 = (r
18) On the graph paper provided……Draw ray diagram for the following mirrors.

a) An object is 10 cm in front of a concave mirror that has a focal length of 6 cm.  Draw a ray diagram and determine the image distance and magnification.

b) An object is 20 cm in front of a convex mirror with a focal length of 15 cm.  Draw a ray diagram and determine the image distance and magnification.

19) Compare and contrast the two types of lenses.  Draw a simple illustration of how light behaves in each.
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