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Spring 2018           Name: __________________ 
 
 

Astrobiology Test #1 – Answers, Advice, and Hints 
 
 
1. (20 points)  A few of these had more than one answer, but most did not.  Here 
are the most-common correct answers: (a) Ptolemy, (b) retrograde motion, (c) 
hydrogen, (d) CH4, (e) NH3, (f) wavelength, (g) Copernicus, (h) gas giant (i) rocky 
planet, (j) fusion 
  
 2. (5 points)  From the largest to the smallest, as requested: radio wave, 
microwave, water molecule, atom of hydrogen, and electron. 
 
 3. (5 points)  See Chapter 1 of the textbook and classes in the semester’s first 
and second week.  Some key factors that could be used as an answer are the 
early appearance of organisms, life in extreme environments, and widespread 
organic molecules in space (Fig. 1.3, p. 8).  The discovery of extrasolar planets is 
also acceptable.     
 
 4. (5 points)  Among the easiest discoveries to pick and describe are Galileo’s 
observations of the Moon, sunspots, the Milky Way, the four largest moons of 
Jupiter, and the phases of Venus.  See classwork and Chapter 2 for details.   
 
 5. (10 points)  See classwork and also Chapter 3 for Newton’s discoveries. 
  
 6. (10 points)  The formula (a3 / p2) = (G / 4 π2) (mPluto + mmoon) reduces to just 
(a3 / p2) = (G / 4 π2) (mPluto) because mPluto >> mmoon to a first approximation.  
There for Hydra we have [(64,738)3 / (38.202)2] = mPluto and for Styx we have 
have [(42,656)3 / (P)2] = mPluto and so therefore  
 

[(64,738)3 / (38.202)2] = [(42,656)3 / (P)2] 
 
Solve for P to get P = 20.432 days.  See the practice problems assigned. 
 
 7. (10 points)  The formula (a3 / p2) = (G / 4 π2) (mEarth + mstation) reduces to just 
(a3 / p2) = (G / 4 π2) (mEarth) because mEarth >> mstation to a first approximation.  
Rearrange this equation to get  
 

mEarth = (a3 / p2) (4 π2 / G) = [(6.76 × 106)3 / (5400)2] (6.67 × 10−11) / (4 π2) 
 

mEarth = 6.27 × 1024 kg 

 

See the practice problems assigned. 
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 8. (10 points)  The largest thing, by volume, in our galaxy is the interstellar 
medium (ISM).  See classwork and Chapter 3 of the textbook for details.  It is 
significant because it is the birthplace of stars and solar systems.   
 
 9. (5 points)  John Tyndall was killed when his wife accidentally gave him an 
overdose of chloral, a compound used to cure insomnia.  It is easy to see that 
chloral is a compound because its formula shows that it has multiple elements.  
  
10. (10 points)  The best answers probably begin with “One type of nebula is …” 
and so on.  Multiple answers are possible.  The two nebulas of most interest and 
importance for this course are absorption and emission nebulas (nebulae).  Other 
types of less importance for this course are reflection and planetary nebulas and 
supernova remnants.  In all cases, a nebula is a cloud of gas and dust.  Since 
Huggins saw a glowing nebula then it was not an absorption (dark) nebula.  
Other types of nebulas are acceptable answer as long as they are giving off light.  
For the record, Huggins saw the Cat’s Eye planetary nebula. 
  
11. (10 points)  Several answers are possible.  The three discoveries 
emphasized in class are (a) Hubble’s measurement of the Andromeda galaxy’s 
distance, showing that it was external to the Milky Way, (b) his classification of 
the galaxies, and (c) the expanding universe. 
 
 
 
 
  
 
 
 
 

Advice from the Instructor 
 
For low scorers, the usual advice is to attend every class meeting, arrive early, sit 
in the front, shut off computers, phones, and other tech toys, take lots of notes, 
review often, keep up with the reading, complete all assigned work, and use the 
list of class meeting on the web site as a checklist of important topics.  --  Taking 
notes by hand can be enormously helpful. 
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