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Key for Astrobiology Test #2  (Spring, 2018) 

 
Be sure that you have read the instructions and heeded the in-class request 
that all answers be from material presented in this course.  Simple and 
simplistic answers usually received less credit than more-complete ones. 
 
1. (10 points)   
   (a) differentiation   (b) NH3   
   (c) 4.5 billion years   (d) Newton 
   (e) Galileo     (f) KT impact  
   (g) see class work and textbook (h) see class work and textbook 
   (i) chiral      (j) prokaryote  (anaerobic might do) 
  
2. (10 points)  (a) The e-m spectrum is the set or range of light waves from 
smallest to largest, with gamma and x-rays on one end and radio waves on 
the other.  See class work and the textbook for more.  (b) Accretion is the 
process by which small bodies acquire, by gravity, new material so as to 
become larger.  See class work and the textbook.  (Be sure to avoid answers 
that define these terms with the terms themselves!) 
 
 3. (5 points)  See class work and textbook.  Be sure to answer all parts of 
the question.   
 
 4. (10 points)  See textbook and class work.  Be sure that both parts of the 
question were answered.   
 
 5. (5 points)  Kepler's third law says that (a3 / p2) = constant for everything 
orbiting an object.  In this case (5.3)3 / (22)2 = 0.308 for the first planet.  
Apply this to the second planet and get [(28)3 / P2] = 0.308.  Solve for P = 
267 years.  See earlier work for details, including the two assignments. 
 
 6. (10 points)  See textbook and class work for details.   
 
 7. (10 points)  For starters, nebulae are where stars and planets are born.  
See Chapter 1 and class work for the details of why nebulae are important in 
astrobiology.  Avoid skimpy answers.   
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 8. (10 points)  Stromatolites, or more specifically the bacteria that formed 
them, lowered the atmosphere's CO2 abundance and raised O2's abundance.  
The presence of O2 also gave rise to the O3 (ozone) layer.  (Banded iron 
formations (oxidized rocks) were also caused by the rise of oxygen, but have 
not been given much attention in this course.)  See our textbook and class 
work on atmospheric evolution for details.  Note that the question is about 
the atmosphere and surface of the Earth.  Answers such as "land life was 
possible" are to be avoided. 
 
 9. (15 points)  One order, from top to bottom, is He atom, methane 
molecule, amino acid, protein, DNA, prokaryotic cell, and eukaryotic cell.  
DNA can have multiple placements depending on how one measures its size.  
See Chapter 5 and class work for details on eukaryotic cells.   
  
10. (5 points)  See class work and assignment for details.    
 
11. (10 points)  The two cans in the drawing are the same as shown and 
discussed in class.  The can on the left represents endogenous contributions 
to the origin and evolution of life, specifically lightning acting on molecules, 
the primordial soup.  The can on the right represents exogenous 
contributions to the origin and evolution of life, specifically the idea that 
comets might have delivered molecules (or even organisms?) to the early 
Earth.  Both cans show simple molecules of the type detected in the 
interstellar medium.  What else could be added to the two drawings?  The 
drawings could have representations of the role of the Sun, volcanoes, and 
deep-sea vents.  How about panspermia?  Molecules other than those shown?  
See the textbook and class work for details.   
 
Bonus Triva: Her boss was President Richard Milhouse Nixon, whose spotted 
cocker spaniel, Checkers, was mentioned in a famous televised speech.  The 
dog also appeared in the cartoon show Futurama.  See the picture below.  
 


