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Barebones Key for Astrobiology Test #3  (Spring 2018) 
 
 1. (10 points)  Several answers are possible in some cases.  See class work 
and the textbook for details in each case. 
  
    (a) CO2  (b) N2 (or CH4)    (c) rust, iron oxide (Fe2O3), H2O2  
   (d) hydrogen       (e) Mars, Europa, etc. 
  
 2. (10 points)  See class work and the textbook for details about liquid H2O.  
Some possibilities include water's abundance, its high heat capacity and 
surface tension, its outstanding ability as a solvent, its role in acid-base 
chemistry, and the fact that H2O is a liquid over a wide temperature range.  
The question asks about advantages, not just characteristics. 
 
 3. (5 points)  See class work and the Jovian moons chapter.  Some things to 
consider are the possibility of an underground ocean (the most important), 
the possibility of organics and oxygen, and Europa’s location in a Jovian 
habitable zone.   
 
 4. (10 points)  See class work and the Jovian moons chapter.  Some known 
sources include Jupiter's magnetic field, tidal heating, cosmic rays, and 
sunlight.  Other sources are more speculative, such as deep-sea vents. 
 
 5. (10 points)  See class work and the Mars chapter of the textbook for the 
pyrolytic release, gas exchange, and labeled release experiments.  A drawing 
is needed in each case, as is something about results from the experiment.  
The GC-MS experiment also is acceptable. 
 
 6. (10 points)  See class work and textbook.  
 
 7. (10 points)  Closeness to the Sun raised Venus’s temperature, vaporizing 
the oceans, and leaving CO2 nowhere to go but in the atmosphere.  Since 
both CO2 and H2O are greenhouse gases (with energy-absorbing vibrations), 
the Venusian atmosphere became far hotter than the atmosphere on the 
Earth.  Moreover, Venus has enough mass (“gravity”) to prevent these gases 
from floating away into space.  On Earth, the oceans absorb CO2, but there 
are no oceans on Venus (too hot).  Finally, some rocks (carbonates) on Earth 
contain CO2, but similar objects will decompose on Venus due to the higher 
temperatures. 
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 8. (10 points)  Titan is the Solar System’s only moon with a substantial 
atmosphere.  That atmosphere contains N2, as in our own atmosphere.  
Moreover, Titan’s atmosphere contains organic molecules.  Its surface has 
ice and probably liquid hydrocarbons.  Several energy sources are present.  
In some ways the atmosphere of Titan resembles the non-oxygen 
atmosphere of the early Earth. 
 
 9. (10 points)  See Chapter 11 and class work for details about the 
OBAFGKM spectral sequence.  All things being equal, large HZs are more 
attractive to astrobiologists than small HZs, so that O and B stars are of 
interest.  However, these have short life spans, and so M stars are 
desirable, but they have small HZs.  The G stars are the compromise, with 
maybe some F and K.  They have moderate sized HZs and life spans.  (A 
habitable zone is defined as the region around an energy source, such as a 
star, where liquid H2O can exist on a surface.)   
  
10. (12 points)  The key here is to remember that the wavelength of the 
peak in a star's curve is inversely related to the temperature of the outer 
regions of the star. 
 
 (a) A single star's apparent brightness will decrease with increasing 
distance.  The wavelengths of the peaks of curves (a) and (b) are the same, 
but the peak of (c) is different.  Therefore, the answer is (a) and (b).  Note 
also the the brightness in (a) is higher than in (b), so (a) is for the smaller 
distance. 
 
 (b) Again, if the temperatures are the same then one looks for the two 
spectra with the same wavelength for the peaks.  The answer has to again be 
(a) and (b). 
 
 (c) The smallest habitable zone will be for the coolest star.  The star with 
the lowest temperature will be the one with the highest wavelength for its 
peak.  Therefore spectrum (c) is the answer. 
 
11. (3 points)  The figure is incorrect.  The lines (dips) in the spectrum are 
getting closer together (converging) as one goes to the left (smaller 
wavelengths).  This pattern is the hallmark of a Type A star.  However, the 
Sun is a Type G star.  Therefore the spectrum cannot be that of the Sun. 
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