Electromagnetic Waves Review
Multiple Choice
Identify the letter of the choice that best completes the statement or answers the question.
____
1.
In 1926, Michelson was able to measure the speed of light using

	a.
	lanterns.
	c.
	mirrors.

	b.
	stars.
	d.
	sunlight.


____
2.
Electromagnetic waves vary in

	a.
	the speed they travel in a vacuum.
	c.
	the way they reflect.

	b.
	wavelength and frequency.
	d.
	their direction.


____
3.
To calculate the frequency of an electromagnetic wave, you need to know the speed of the wave and its

	a.
	wavelength.
	c.
	refraction.

	b.
	intensity.
	d.
	amplitude.


____
4.
An electromagnetic wave in a vacuum has a wavelength of 0.032 m. What is its frequency?

	a.
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	c.
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	b.
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	d.
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____
5.
Light acts like

	a.
	a wave.
	c.
	both a wave and a particle.

	b.
	a particle.
	d.
	neither a wave nor a particle.


____
6.
Photons travel outward from a light source in

	a.
	a single straight line.
	c.
	a small, dense area.

	b.
	increasing intensity.
	d.
	all directions.


____
7.
Which of the following occurs as light travels farther from its source?

	a.
	Far from the source, photons spread through a small area.

	b.
	The intensity of light increases as photons move away from the source.

	c.
	The source gives off less light as photons move away from it.

	d.
	Farther from the source, photons spread over a larger area.


____
8.
Infrared rays have a shorter wavelength than

	a.
	ultraviolet rays.
	c.
	radar waves.

	b.
	X-rays.
	d.
	gamma rays.


____
9.
The full range of frequencies of electromagnetic radiation is called

	a.
	visible light.
	c.
	the electromagnetic spectrum.

	b.
	radio waves.
	d.
	invisible radiation.


____
10.
The waves with the longest wavelengths in the electromagnetic spectrum are

	a.
	infrared rays.
	c.
	gamma rays.

	b.
	radio waves.
	d.
	X-rays.


____
11.
The visible light spectrum ranges between

	a.
	radar waves and X-rays.
	c.
	infrared rays and ultraviolet rays.

	b.
	television waves and infrared rays.
	d.
	ultraviolet rays and gamma rays.


____
12.
Cellular telephones utilize

	a.
	radar waves.
	c.
	very low frequency waves.

	b.
	very high frequency waves.
	d.
	microwaves.


____
13.
X-ray photographs show softer tissue

	a.
	as invisible.
	c.
	the same as dense bones.

	b.
	as dark, highly exposed areas.
	d.
	as bright white areas.


____
14.
Which of the following occurs as a light wave bends when it passes from one medium into another?

	a.
	constructive interference
	c.
	destructive interference

	b.
	refraction
	d.
	reflection


____
15.
Polarized sunglasses work by

	a.
	blocking light waves that vibrate in one plane.

	b.
	gradually refracting light as it passes through the lenses.

	c.
	bending light as it passes from air into the lenses.

	d.
	reflecting most of the light that strikes the sunglasses.


____
16.
Newton’s prism experiments showed that white sunlight is made up of

	a.
	the full electromagnetic spectrum.
	c.
	all the colors of the visible spectrum.

	b.
	only blue light when separated by a prism.
	d.
	only the longest wavelengths.


Completion
Complete each sentence or statement.

17.
Electromagnetic waves are ____________________ waves consisting of changing electric and magnetic fields.

18.
The speed of light in a vacuum is ____________________ m/s.

19.
Electromagnetic waves can travel through a(an) ____________________.

20.
The electromagnetic waves with the shortest wavelengths are ____________________ rays.

21.
A mirage, or distorted image, can be caused by the ____________________ of light as it moves into layers of hotter and hotter air.
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Figure 18-1

22.
The electromagnetic waves shown in Figure 18-1 are an example of ______________________________ used in certain radio broadcasts.
Short Answer

23.
What is a basic difference between electromagnetic waves and sound waves?

24.
Describe what happens to photons as they travel away from a light source.

25.
Both gamma rays and X-rays are used to see inside the body. Which one is used to make images of bones? How are the other rays used?
Problem

26.
A communications satellite transmits a radio wave at a frequency of 9.4 [image: image6.png]


 109 Hz. What is the signal’s wavelength? Assume the wave travels in a vacuum. Show your work.
Essay

27.
What is the electromagnetic spectrum? Give examples of each kind of wave and relate each example to its relative position in the spectrum.
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1.
ANS:
C
DIF:
L1
OBJ:
18.1.1

2.
ANS:
B
DIF:
L2
OBJ:
18.1.1

3.
ANS:
A
DIF:
L1
OBJ:
18.1.2

4.
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B
DIF:
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OBJ:
18.1.2

5.
ANS:
C
DIF:
L1
OBJ:
18.1.3

6.
ANS:
D
DIF:
L1
OBJ:
18.1.4

7.
ANS:
D
DIF:
L2
OBJ:
18.1.4

8.
ANS:
C
DIF:
L1
OBJ:
18.2.1

9.
ANS:
C
DIF:
L2
OBJ:
18.2.1

10.
ANS:
B
DIF:
L1
OBJ:
18.2.1

11.
ANS:
C
DIF:
L2
OBJ:
18.2.1

12.
ANS:
D
DIF:
L1
OBJ:
18.2.2

13.
ANS:
B
DIF:
L2
OBJ:
18.2.2

14.
ANS:
B
DIF:
L1
OBJ:
18.3.2

15.
ANS:
A
DIF:
L2
OBJ:
18.3.2

16.
ANS:
C
DIF:
L1
OBJ:
18.4.1
COMPLETION

17.
ANS:
transverse
DIF:
L1
OBJ:
18.1.1

18.
ANS:
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300,000,000
DIF:
L1
OBJ:
18.1.3

19.
ANS:
vacuum
DIF:
L1
OBJ:
18.1.1

20.
ANS:
gamma
DIF:
L1
OBJ:
18.2.2

21.
ANS:
refraction
DIF:
L2
OBJ:
18.3.2

22.
ANS:
amplitude modulation
DIF:
L2
OBJ:
18.2.2
SHORT ANSWER

23.
ANS:


Electromagnetic waves can travel through a vacuum; sound waves cannot. Also, electromagnetic waves are transverse waves, whereas sound waves are longitudinal waves.
DIF:
L2
OBJ:
18.1.1

24.
ANS:


Light intensity decreases as distance from the source increases.
DIF:
L2
OBJ:
18.1.4

25.
ANS:


X-rays are used to make images of bones. Gamma rays are used to make images of the brain and to kill cancer cells.
DIF:
L2
OBJ:
18.2.2
PROBLEM

26.
ANS:
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DIF:
L2
OBJ:
18.1.2
ESSAY

27.
ANS:


The full range of wave frequencies of electromagnetic radiation is called the electromagnetic spectrum. In order of increasing frequency, the electromagnetic spectrum includes radio waves (radio, television, microwave ovens, radar), infrared rays (heat lamps), visible light (communication), ultraviolet rays (kill microorganisms), X-rays (medical imaging), and gamma rays (kill cancer cells). Visible light is the only part of the spectrum that we can see, and it is a very small part.
DIF:
L2
OBJ:
18.2.1

