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Practice Test: ES-5 Galaxies

Multiple Choice
Identify the letter of the choice that best compl etes the statement or answer s the question.

Light Years

* The distance between stars and galaxiesin the universe is so vast it would be unwieldy to describe it in miles—like measuring the
distance from New Y ork to Tokyo in nches!

* |nstead, scientists use light-years to measur e distancesin space. This sounds like a unit of time, but alight-year is actually a
distance: the distance that light travelsin one year.

* But how far exactly isalight-year?
* Light travels 186,000 miles per second.
* There are 60 seconds in a minute, 60 minutesin an hour, 24 hoursin a day, and 365 daysin ayear.
* Multiply these together to get 31,500,000 seconds in ayear.

* Multiply that times 186,000 miles per second and you get 5,850,000,000,000 miles—about 6 trillion miles.

1. Alightyearis .
a thedistancethat light travelsinoneyear b. thelength of afootball (100 yards)
(6 trillion miles)
2. Astronomers studying the Universe use the light year instead of kilometers or miles, because .
a. thedistances between objectsin the b. the distances between objectsin the
Universe are not measurable. Universe are very large.
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The Milky Way Galaxy

* A galaxy is composed of gas and millions of stars held together by gravity.
* All that you can seein the sky (with avery few exceptions) belongsto our Milky Way galaxy—a system of roughly 200 billion
stars.

Hucleus

* The sun is about 26,000 light-years from the center of the Milky Way galaxy, which is about 80,000 to 120,000 light-years across
(and less than 7,000 light-years thick).

* We are located on one of the Milky Way Galaxy's spiral arms, out towards the edge.
* |t takes the sun (and our solar system) roughly 200-250 million year sto orbit once around the Milky Way.

* |nthisorbit, we (and the rest of the Solar System) are traveling at a velocity of about 155 miles/sec (250 km/sec).

Cantral

Bulge

= Globular
Clusters

Schematic Side View of the Galaxy

Most of the starsin the Milky Way Galaxy are located in the disk (spiral arms). Thisisthe site of most of the star formation because it
contains lots of gas and dust.

Halo- The halo, whichisaspherical cloud surrounding the disk, contains only about 2% as many stars as the disk. It contains old
and cool stars, sinceit haslittle gas and dust.

Globular Cluster - A globular cluster isaspherical bundle of stars (star cluster) that orbits a galaxy as a satellite. Globular clusters
arevery tightly gravitationally bound, which gives them their spherical shape, and extremely dense (in relative terms) towards their
core.

Nuclear/ Central Bulge- The nuclear/central bulge or core contains the highest density of starsinthegaaxy. Some hot young
stars may be found in the nucleus, but the primary population of starsin the nucleusis similar to the old starsfound in the halo.

At visible wavelengths the core of the galaxy is difficult to detect. (Due to the presence of dust, gas, and stars.)

We can observe the core at other wavelengths and have found some evidence that violent processes may be taking place there. Many
galaxies may contain very massive black holes at their cores, and our own galaxy may be no exception.
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3. A gaaxy is composed of .
a. afew stars, dust and gas b. millionsor billions of stars, dust and gas
4. Our solar system's galaxy, the Milky Way, is composed of roughly .
a 200 billion stars b. 200 thousand stars
5. Which force holds a galaxy together?
a. gravity b. weak nuclear
Number of Galaxies
Bibliographic Entry Result(w/surrounding text) Star;ad;rutljtlzed
Morrison, David, Sidney
Wolff & Andrew Fraknoi. "Our telescopes can see many
Exploration of the Universe, billion of them within reach | many hillion
7th ed. Philadelphia: Saunders,| of modern instruments.”
19095: 7.
"Studies of distant space with
World Book Encyclopedia. optical and radio telescopes
Chicago: World Book, 1997: indicate that there may be 100 billion
205. about 100 billion galaxiesin
the universe."
Fisher, David. The Origin and "It is composed of stars
Evolution of Our Own grouped into galaxies about a 100 billion
Particular Universe. New hundred billion galaxiesin
York: Macmillan, 1988: 60. the universe.”
"The |atest estimates have
The Rebirth of Cosmology. ranged anywhere fromten | 10 - 100 hillio
New York: Knopf, 1976: 187. | billion to one hundred billion n
galaxies."
Galaxy Estimate Up To 125 "The Hubble Space
Billion. Far News. Far Shores. | Telescope has found there 125 billion
citation of South China may be 125 hillion galaxies
Morning Post. 9 January 1999. in the universe."

* Theuniverseis made up of many galaxies. ( When galaxies were first discovered they were called island universes because they looked like
idands of starsin adark sea.)

* New galaxies are discovered every day containing large numbers of stars. The results in the table above show the number of galaxies from
SOme Ssour Ces.
* The more recent sources give larger numbers. (Thisis because of new inventions that make it easier to find galaxies.)
* One of these newer inventionsis the Hubble Space Telescope which enables us to see farther out into space and locate
more of the universe's galaxies.
*These sources are just estimates. Why?
1. The numbers are always changing.
2. Galaxiesrangein sizes. There can be extremely large galaxies and extremely small galaxies. The smaller
galaxies are harder to detect.

6. According to the narrative above, why do mor e recent sour ces give larger numbers of galaxiesin our Universe than older sources?
a.  There are more gaaxies forming today b. Improved technology has alowed
than in the past. scientists to discover smaller galaxies.
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The Tuning Fork Diagram

Hubble Classification of the Galaxies

* Hubble introduced the classification scheme illustrated in the figure above.
*  The Tuning Fork Diagram separates most gal axies into three main categories:

. Main Categories.

Elliptical

Normal Spiral

Barred (pronounced like " bar™) Spiral
1I. Sub-categories:

Ellipitcal = named by the amount of flattening
" EQtoE7"
-"E" standsfor elliptical
- Number indicates how "egg-shaped"
Numbers range from:
0 = hall shaped to 7 =throwing discus

S0 Galaxies or Lenticular Galaxies = shaped like a magnifying glass
-"S", meaning lenticular (magnifying glass shaped)
-"0", meaning no arms.

Spiral = upper branch of the tuning fork diagram
= named by how tightly the arms are wound
-"g
-"a" to'c", indicates how tightly wound up the arms are

Barred Spirals = Thelower branch of the tuning fork diagram
= al havealine of starsthrough the center - abar
="SB", meaning spiral, barred
="a" to'c", indicates how tightly wound up the arms are (Just like the spiral galaxies)

Irregular = Galaxiesthat do not fit into the above categories are classified separately asirregular galaxies.

7. According to the diagram, which of the following galaxy classificationsisthe least eccentric (i.e., the least elliptical)?
a El b. E3

8. According to the diagram, which of the following galaxy classifications is the most eccentric (i.e., the most élliptical)?
a E1 b. E6

9. According to the diagram, which of the following spiral galaxy classifications hasits arms wrapped most tightly around its nucleus?
a Sa b. Sb
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10. According to the diagram, which of the following spiral galaxy classifications hasits arms wrapped least tightly around its nucleus?

a S b. SBb

__11. According to the diagram, which of the following barred spiral galaxy classifications has its arms wrapped most tightly around its nucleus?
a SBa b. SBb

__12. According to the diagram, which of the following barred spiral galaxy classifications has its arms wrapped least tightly around its nucleus?
a SBc b. SBb

__13. According to the diagram, what physical featur e about galaxies did Hubble use for classifying them?
a weight b. shape

14. According to the diagram above, what is the classification of the galaxy shown?
a Lenticular (S0) b. Barred Spira

15. According to the diagram above, what is the classification of the galaxy shown?
a Elliptica b. Spira

16. According to the diagram above, what is the classification of the galaxy shown?

a. Spira b. Lenticular (S0)
17. According to the diagram above, which direction is the galaxy shown rotating?
a clockwise b. counterclockwise

18. According to the diagram above, what is the classification of the galaxy shown?
a. Spira b. Irregular
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19. According to the diagram above, what is the classification of the galaxy shown?
a. Elliptica b. Irregular

20. According to the diagram above, what is the classification of the galaxy shown?

a.  Lenticular (S0) b. Barred Spiral
21. According to the diagram above, which direction is the galaxy shown rotating?
a clockwise b. counterclockwise

22. According to the diagram above, whereis our solar system located?
a Ontheouter edge of the galaxy'snucleus. b.  On one of the galaxy's arms.
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® MNewborn Galaxies '_:F" Mormal Galaxes

* The Big Bang Theory is the dominant scientific theory about the origin of the universe.

* According to the big bang, the universe was created sometime between 10 billion and 20 billion years ago from a cosmic
explosion that hurled matter and in al directions.

* |n 1927, the Belgian priest Georges L emaitre was the first to propose that the universe began with the explosion of a
primeval atom.

* Yearslater, Edwin Hubble found experimental evidence to help justify Lemaitre's theory. He found that distant galaxiesin
every direction are going away from us with speeds proportional to their distance.

* The big bang wasiinitially suggested because it explains why distant galaxies aretraveling away from us at great speeds.

* Thetheory also predicts the existence of cosmic background radiation (the glow Ieft over from the explosion itself). The
Big Bang Theory received its strongest confirmation when this radiation was discovered in 1964 by Arno Penzias and Robert
Wilson, who later won the Nobel Prize for this discovery.

* Although the Big Bang Theory iswidely accepted, it probably will never be proved; consequentially, leaving a number of tough,
unanswered questions.

23. According to the diagram above, what is the classification of the normal galaxies shown?

a Spird b. Elliptical
24. According to the diagram above, what event occurred at the very beginning of the Universe?
a. Galaxy Formation b. TheBigBang

This photograph of Galaxy M-82
was taken by students at the Kitt
Peak observatory in Arizona.

Source: Adorn Block; MOAD, AURE, MIF

25. Which type of equipment did the students use to collect the light to make this photograph?
a.  microscope b. optical telescope
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