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Chapter 25 & 26 Assignment 
1. The scientist who made the first telescopic survey of the Milky Way and discovered that it is 
composed of a huge number of individual stars was 

a. Isaac Newton 
b. Galileo Galilei 
c. Edwin Hubble 
d. Harlow Shapley 
e. Jill Tarter 

 
2. Our Milky Way Galaxy is what type of galaxy? 

a. spiral     
b. elliptical    
c. dwarf elliptical    
d. irregular    
e. none of the above 

 
3. A “galactic year” as defined by astronomers is: 

a. the time it takes the Earth to go around the Sun (starting with when it’s closest in its 
orbit to the center of the Galaxy) 
b. the time it takes the outermost part of the solar system (the Oort Cloud) to rotate once 
relative to the Galaxy) 
c. the time it took the Milky Way Galaxy to develop spiral arms 
d. the time it takes the Sun to revolve once around the center of the Milky Way Galaxy 
e. the time it will take the Sun to become a red giant and expand into the Galaxy 

 
4. Where would you look for the youngest stars in the Milky Way Galaxy? 

a. in the halo 
b. where there is dark matter 
c. in the disk 
d. in the nuclear bulge 
e. you can't fool me; my chances of finding a very young star are the same, wherever in 
the Galaxy I look 

 
5. In the future, astronomers believe that the Milky Way Galaxy has additional collisions in store. 
Which of the following nearby galaxies are eventually going to collide with our own? 

a. the Small Magellanic Cloud 
b. the Large Magellanic Cloud 
c. the Andromeda Galaxy (M-31) 
d. all of the above 
e. none of the above 

 
6. The new instrument that made it possible for Edwin Hubble to demonstrate the existence of 
other galaxies in the early 1920's was: 

a. the Hubble Space Telescope (that's why we named it after Hubble!) 



b. the 300-ft radio telescope in West Virginia 
c. a kind of electronic detector called a CCD 
d. the 100-inch reflector on Mount Wilson 
e. an infra-red telescope carried aboard one of the early airplane flights by the Wright 
Brothers 

 
7. Our Milky Way Galaxy is what type of galaxy? 

a. spiral     
b. elliptical    
c. dwarf elliptical    
d. irregular    
e. giant elliptical 

 
8. Which type of galaxy is observed to contain mostly older stars? 

a. spiral     
b. elliptical    
c. dwarf elliptical    
d. irregular    
e. none of the above 

 
9. Which of the following is NOT a characteristic of a spiral galaxy? 

a. most of its material is in the shape of a flattened disk 
b. it has quite a bit of gas and dust in it 
c. it has young stars and bright emission nebulae 
d. when we take spectra of its stars, they have far less of the heavier elements than the 
Sun 
e. the bright stars in it can be seen organized into distinct spiral arms 

 
10. The type of galaxy that sometimes has a distinct bar of stars running across the central 
region is 

a. spiral 
b. elliptical 
c. dwarf elliptical 
d. irregular 
e. all of the above can have clear, distinct central bars 

 
11. Compared to the mass of our own Milky Way Galaxy, the total mass we estimate for the 
Andromeda Galaxy is 

a. a lot smaller 
b. a little bit smaller 
c. exactly the same 
d. somewhat bigger 
e. not something we can measure 

 



 
12. In a distant galaxy, whose light is just arriving from 10 billion light years away, our 
spectroscope should reveal that the most common element is 
a. helium     
b. carbon      
c. hydrogen      
d. iron        
e. Einsteinium 
 
 



Chapter 29 Assignment 
1. Which of the following is the Earth not located in? 

a. the solar system        
b. the universe            
c. globular cluster M-13 
d. the Milky Way Galaxy          
e. the Earth is located in all of the above 

 
2. The standard bulbs (standard candles) that made it possible for astronomers to discover the 
acceleration in the expansion of the universe were 

a. globular clusters 
b. Cepheid variable stars 
c. the brightest irregular galaxy in a rich cluster 
d. Type Ia supernovae 
e. the size of a galaxy dark matter halo 

 
3. When do astronomers now think that the “dark energy” began to accelerate the expansion of 
the universe? 

a. right after the Big Bang (after the first three minutes or so) 
b. a few million years after the Big Bang 
c. several billion years after the Big Bang 
d. about ten million years ago 
e. when the city of Bayonne, New Jersey was founded 

 
4. Factoring in everything we currently know about the history of the universe, our best estimate 
for the age of the universe is 

a. 4.6 billion years 
b. about 100 billion years 
c. roughly 2 million years 
d. about 13.8 billion years 
e. the age of the universe is infinite; there was no beginning 

 
5. In the very distant future, given our best model of the accelerating universe, what will the 
universe look like? 

a. all the galaxies will start showing blue-shifts 
b. the universe will look pretty much the same as it does today 
c. the entire universe will become one huge black hole 
d. all the stars will die and the galaxies will be dark 
e. galaxies will shine even more brightly than today from all the dark energy 

 
6. The first scientist to propose a specific model (the primeval atom model) for the big bang was  

a. Lemaitre 
b. Hubble 
c. Sandage 



d. Peebles 
e. Nobel 

 
7. Which of the following did NOT happen during the first few minutes after the Big Bang? 

a. temperatures throughout the universe were hotter than the cores of stars are today 
b. two or three of the simplest elements fused together 
c. energy was converted to matter 
d. some very massive early stars formed 
e. matter and antimatter collided and turned into energy 

 
8. Today, we believe that only a small number of elements were actually formed during the Big 
Bang.  Which of the following was NOT one of these: 

a. hydrogen 
b. carbon 
c. lithium 
d. helium 
e. you can't fool me, all of the above were definitely formed during the big bang 

 
9. At about 1 second after the beginning of the universe, one type of particle was able to start 
traveling freely through the universe.  These particles are still with us, but they are extremely 
hard to detect.  They are called: 

a. photons 
b. protons 
c. electrons 
d. neutrinos 
e. college presidents 

 
10. Astronomers have measured that there is more helium in the universe than can be 
explained by the fusion in stars over the last 13 billion years.  How do they think the extra 
helium got into the universe? 

a. the extra helium was produced in the accretion disks of supermassive black holes 
b. the extra helium was made during the first few minutes of the Big Bang, when the 
entire universe was hot enough for fusion to occur briefly 
c. the extra helium was produced by the interaction of dark matter with the material at 
the edges of all galaxies 
d. the extra helium was produced recently during Type Ia supernova explosions 
e. the idea that there is extra helium has been shown to be in error; we were confused 
by the high red shifts of distant galaxies distorting their spectra 

 
11. Which of the following is pretty good evidence that the universe began with a Big Bang? 

a. the fact that galaxies collide     
b. the fact that stars explode     
c. the fact that all the galaxies are moving toward us     
d. the existence of a double star system like Cygnus X-1     



e. the 3-degree cosmic microwave background radiation 
 
12. After the Big Bang, in order for the universe to become transparent to light and other electro-
magnetic radiation, what had to happen? 

a. stars and galaxies had to form 
b. the whole universe had to be hotter than the interior of a star 
c. the density of the universe had to decrease (to 1000 nuclei per cubic centimeter or 
less) 
d. the dark energy had to dominate over regular matter and energy 
e. telescopes had to be invented 

 
13. The two scientists who first discovered the cosmic microwave background radiation were: 

a. Hubble and Humason 
b. Einstein and Friedmann 
c. Gamow and Alpher 
d. Penzias and Wilson 
e. Kirk and Spock 

 
14. Which of the following statements about dark matter is FALSE: 

a. it is observed to be a major part of the Milky Way 
b. it is observed to be present in other groups of galaxies 
c. astronomers have a pretty good idea what the dark matter is made of 
d. we can detect its gravity, even though we can't see it 
e. it may make up even more of the universe that the matter we can see 

 
15. According to our textbook, roughly what percent of the mass and energy contents of the 
universe is made up of dark matter plus dark energy? 

a. 5 percent 
b. 10 percent 
c. 50 percent 
d. 95 percent 
e. astronomers have no way of estimating this percentage 

 
 



Chapter 28 Assignment 
1. One important way astronomers can learn in some detail about what happens when galaxies 
collide is 

a. to watch the Andromeda Galaxy (M31,) which is on a collision course with us, for a 
decade 
b. to look at the supermassive black hole at the center of the Milky Way 
c. to examine the satellite galaxies presently orbiting the Milky Way 
d. to simulate galaxy collisions on a large computer and watch what the simulation 
predicts 
e. to look at videos of car accidents that are particularly violent 

 
2. Why do galaxies collide, while stars almost never do? 

a. stars have a very strong negative charge on them, so they repel other stars that get 
near 
b. stars don’t have very much mass, so their gravity is very small and can’t pull things 
well 
c. stars are much further apart (compared to how big they are) than galaxies are 
d. stars are surrounded by planets, which prevent collisions; galaxies are not 
e. actually, stars collide all the time, but astronomers don’t have any way of observing it 

 
3. Roughly how many galaxies make up our Local Group? 

a. only three 
b. about 60 or so 
c. many hundreds 
d. thousands 
e. Millions 

 
4. The rich galaxy cluster that is closest to our Local Group of galaxies is the 

a. Coma Cluster 
b. Hercules Cluster 
c. Virgo Cluster 
d. Ursa Major Cluster 
e. Peanut Cluster 

 
5. Which of the following is not true about the Local Group of galaxies (of which the Milky Way is 
a member)? 

a. it is a member of the same supercluster as the Virgo Cluster     
b. it has few galaxies when compared to a rich cluster 
c. the Milky Way is one of its more massive members 
d. it has more elliptical galaxy members than spiral galaxies     
e. it has about a thousand member galaxies 
 

6. The “great voids” that astronomers studying galaxies are finding are: 



a. regions where a number of black holes have cleared out space in the center of a 
galaxy 
b. empty regions between the spiral arms of the Milky Way Galaxy 
c. huge regions inside spiral galaxies, where the powerful radiation from a very hot star 
has cleared out the local interstellar material 
d. very large regions of intergalactic space, where relatively few galaxies or galaxy 
clusters can be found 
e. regions inside the brains of astronomy students where information about astronomy 
topics should have been located, but has been lost 

 
7. What do the surveys of the three-dimensional distribution of groups of galaxies reveal about 
how groups and clusters of galaxies are organized? 

a. galaxy groups are distributed completely evenly -- there is typically the same amount 
of space between them -- and so there is no structure evident 
b. galaxy groups make a huge spiral structure that resembles the Milky Way (but is 
much bigger) 
c. galaxy groups are organized into huge spherical "lumps" with concentric rings of 
groups of galaxies around each lump 
d. galaxy groups are organized into huge filaments with great voids between them -- 
something like the structure one would see taking a cross-section of some soap bubbles 
e. you can't fool me; astronomers cannot get any sense with our present-day 
instruments of how groups of galaxies are distributed on the large scale 

 
8. In which of the following domains of the universe have astronomers NOT found evidence for 
the presence of dark matter today? 

a. the Milky Way Galaxy 
b. other spiral galaxies 
c. the solar system 
d. clusters of galaxies 
e. superclusters of galaxies 
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