CHAPTER 6—LIGHT AND TELESCOPES
Multiple Choice
Identify the letter of the choice that best completes the statement or answers the question.
____
1.
What is the wavelength of the longest wavelength light visible to the human eye?

	a.
	400 nm

	b.
	4000 nm

	c.
	7000 nm

	d.
	700 nm

	e.
	3[image: image1.png]


108 m


____
2.
What is the wavelength of the shortest wavelength light visible to the human eye?

	a.
	400 nm

	b.
	4000 nm

	c.
	7000 nm

	d.
	700 nm

	e.
	3[image: image2.png]


108 m


____
3.
Violet light has a wavelength of approximately _______________.

	a.
	400 nm

	b.
	4000 nm

	c.
	7000 nm

	d.
	700 nm

	e.
	3[image: image3.png]


108 m


____
4.
_______________ has (have) wavelengths that are longer than visible light.

	a.
	Gamma-rays

	b.
	Ultraviolet light

	c.
	Infrared radiation

	d.
	X-rays

	e.
	a, b and d above


____
5.
There are _______________ nanometers in one meter.

	a.
	1[image: image4.png]


103

	b.
	1[image: image5.png]


10-3

	c.
	1[image: image6.png]


109

	d.
	1[image: image7.png]


10-9

	e.
	400


____
6.
Observations of radio waves from astronomical objects suffer from poorer resolution than visible observations because

	a.
	the signals are so weak in the radio region.

	b.
	the wavelength of radio waves is much longer than the wavelengths of visible light.

	c.
	radio telescopes are generally much smaller in diameter than optical telescopes.

	d.
	it is very difficult to detect radio waves.

	e.
	radio telescopes don't use solid mirrors.


____
7.
_______________ has (have) wavelengths that are shorter than visible light.

	a.
	Gamma-rays

	b.
	Ultraviolet light

	c.
	Infrared radiation

	d.
	Radio

	e.
	a and b


____
8.
Astronomer's build optical telescopes on tops of mountains because

	a.
	there is less air to dim the light.

	b.
	the seeing is better.

	c.
	CCDs work better when there is less oxygen in the air.

	d.
	all of the above

	e.
	a and b


____
9.
A _______________ has a few million light sensitive diodes in an array about a half-inch square.

	a.
	photometer

	b.
	charge-coupled device

	c.
	spectrograph

	d.
	photographic plate

	e.
	grating


____
10.
Radio telescopes have poor resolving power because

	a.
	their diameters are so large.

	b.
	the energy they receive is not electromagnetic radiation.

	c.
	radio waves have long wavelengths.

	d.
	a and b

	e.
	none of the above


____
11.
Ultraviolet radiation from a star

	a.
	will not penetrate Earth's atmosphere and reach the ground.

	b.
	has a wavelength that is longer than the visible light emitted by the star.

	c.
	has a wavelength that is shorter than the x-rays emitted by the star.

	d.
	a and b

	e.
	b and c


____
12.
A new generation of telescopes is currently being built that overcomes the limitations of the older large telescopes. Some of these new telescopes

	a.
	use segmented mirrors.

	b.
	use mirrors that are very thin.

	c.
	use active optics to control the shape of the mirror.

	d.
	all of the above.

	e.
	none of the above


____
13.
Radio telescopes are important in astronomy because

	a.
	they can detect cool hydrogen.

	b.
	they have high magnification.

	c.
	the can detect interstellar dust clouds.

	d.
	they have no spherical aberration.

	e.
	they have no chromatic aberration.


____
14.
The ability of a telescope to resolve fine detail is known as the telescope's _______________.

	a.
	light gathering power

	b.
	focal length

	c.
	resolving power

	d.
	telescope detailing

	e.
	aberration


____
15.
Infrared astronomy is often done from high-flying aircraft because

	a.
	infrared telescopes only need to get above the ozone layer.

	b.
	infrared radiation is absorbed low in Earth's atmosphere.

	c.
	infrared photons are quite energetic.

	d.
	infrared telescopes are not very heavy.

	e.
	infrared sources are very bright.


____
16.
A _______________ is a piece of glass with many small parallel lines etched on its surface to produce a spectrum.

	a.
	grating

	b.
	spectrograph

	c.
	photometer

	d.
	charge-coupled device

	e.
	prism


____
17.
The technique called _______________ uses a high-speed computer to monitor atmospheric distortion and adjust the optics of a telescope to partially compensate for the seeing.

	a.
	photometry

	b.
	chromatic aberration

	c.
	active optics

	d.
	spherical aberration

	e.
	adaptive optics


____
18.
The Very Long Baseline Interferometer (VLBI)

	a.
	is the highest resolution optical telescope ever built.

	b.
	is located in Arecibo, Puerto Rico.

	c.
	is a matched pair of 8 m telescopes, one of which is in Chile and the other in Hawaii.

	d.
	is an air-borne infrared telescope.

	e.
	is a set of radio telescopes linked together electronically to provide very high resolution.


____
19.
_______________ are subatomic particles traveling at tremendous velocities.

	a.
	Gamma rays

	b.
	Cosmic rays

	c.
	X-rays

	d.
	all of the above

	e.
	Photons


____
20.
The _______________ of a telescope is a measure of its ability to show fine detail and depends on the diameter of the objective.

	a.
	light-gathering power

	b.
	focal length

	c.
	magnifying power

	d.
	resolving power

	e.
	spherical aberration


____
21.
Which of the following telescopes must be used above Earth's atmosphere?

	a.
	an optical telescope

	b.
	the VLBI telescope

	c.
	an x-ray telescope

	d.
	an infrared telescope

	e.
	none of the above


____
22.
A telescope that suffers from chromatic aberration and has a low light gathering power is most likely

	a.
	a small diameter reflecting telescope.

	b.
	a small diameter refracting telescope.

	c.
	a large diameter refracting telescope.

	d.
	a large diameter reflecting telescope.

	e.
	the Hubble Space Telescope.


____
23.
What is the ratio of the light gather power of a 5-m telescope to that of a 0.5-m telescope?

	a.
	10

	b.
	0.1

	c.
	0.01

	d.
	100

	e.
	25


____
24.
Which of the following types of radiation require the use of space based telescopes in order to collect astronomical data?

	I.
	Gamma-Ray

	II.
	Infrared

	III.
	Radio

	IV.
	Ultraviolet

	V.
	X-Ray


	a.
	II and III

	b.
	I and V

	c.
	II, III, IV

	d.
	I, IV, and V

	e.
	All of them


____
25.
What is the magnification of a telescope and eyepiece if the telescope objective has a focal length of 200 cm and the eyepiece has a focal length of 0.2 cm

	a.
	400 times

	b.
	4000 times

	c.
	100 times

	d.
	1000 times

	e.
	40 times


____
26.
The resolving power of a telescope with a diameter of 232 cm is

	a.
	0.05 arc seconds.

	b.
	232 arc seconds.

	c.
	2.32 arc seconds.

	d.
	5 arc seconds.

	e.
	11.6 arc seconds.


____
27.
A wave traveling at a speed of 90 meters per second with a frequency of 60 Hz would have a wavelength of

	a.
	5400 meters.

	b.
	540 nm.

	c.
	1.5 meters.

	d.
	60 meters.

	e.
	90 meters.


____
28.
A beam of light from a laser has a wavelength of 600 nm, what is the frequency of this light?

	a.
	5[image: image8.png]


1014 Hz

	b.
	6000 Hz

	c.
	3[image: image9.png]


108 m/s

	d.
	2[image: image10.png]


10-15 Hz

	e.
	1.8[image: image11.png]


1012 Hz


____
29.
Your favorite radio station broadcasts at a frequency of 1.00[image: image12.png]


108 Hz, what is the wavelength of this transmission?

	a.
	3[image: image13.png]


108 m

	b.
	3[image: image14.png]


1016 m

	c.
	3 m

	d.
	0.33 m

	e.
	3[image: image15.png]


10-8 m


____
30.
What is the energy of the photon whose wavelength is 400 nm?

	a.
	1.2[image: image16.png]


1012 m

	b.
	1.3[image: image17.png]


10-5 m

	c.
	2.7[image: image18.png]


10-30 Joules

	d.
	5.0[image: image19.png]


10-19 Joules

	e.
	7.5[image: image20.png]


104 Hertz


True/False
Indicate whether the sentence or statement is true or false.
____
31.
Light with a wavelength of 300 nm has a lower frequency than light with a wavelength of 500 nm.
____
32.
The largest optical telescope ever constructed was a refracting telescope.
____
33.
X-rays easily penetrate Earth's atmosphere and reach the ground from space.
____
34.
Light can behave as a particle or as a wave.
____
35.
The amount of energy a photon carries depends on its wavelength.
____
36.
Reflecting telescopes are no longer popular with astronomers because they are expensive and suffer from chromatic aberration.
____
37.
One of the advantages of charge-coupled devices over photographic plates is that a CCD can record bright and faint objects on the same exposure.
____
38.
Telescopes observing in the far ultraviolet work effectively from the tops of mountains.
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