PHYS 122: Life in the Universe           Study Sheet for FINAL EXAM, Tuesday, March 17th, 2009
ALL LEARNING OBJECTIVES for FINAL EXAM ONLY
(no other learning objectives will be on exam)

1) Draw a heliocentric model for the universe. Describe the history of heliocentric model for the universe, who introduced it, when and why it was finally supported.

2) Contrast the meaning of a scientific theory with the “popular” usage of the term for a theory.  Give two examples of a scientific theory. 
3) Describe the four stages of solar system formation, as outlined in the current scientific theory called ‘nebular theory’.

4) List the name of the three basic rocks types (or classes) and describe how they are physically formed.   Expand by explaining which type is likely to hold fossils and why. 

5) Know the four major eons in the Geological time scale and describe the nature of the Earth (what was happening geologically that was important) and life (if there was any) during those periods.

6) Draw a diagram of the CO2 Cycle and explain how its negative feedback response to changes (either higher or lower temperatures) has maintained the Earth’s temperature at a moderate value.
7) Describe the logic behind why life must evolve.  Give as a counter-example, a world with no evolution and explain how this would differ from what is observed on earth. 

8) List three pieces of evidence or logical arguments used by many scientists to suggest the first life which evolved into the life we see today may have formed at the base of the ocean. 
9) Describe the chemical evolution of the earth’s atmosphere, how it formed naturally from geological out-gassing and then how life (and what kind of life) altered it to the chemistry it is today.   
10) List the three unique properties of water that make it the most likely liquid from which life will be based from and why. 

11) Describe the history of volcanism on Mars’ surface.  Provide two pieces of evidence indicating past volcanism.   Provide an approximate date of when volcanism is expected to have ceased and why. 
12) List  the necessities for the Mars surface to have been warmer and hotter in the past.  Explain how Mars initially created a dense atmosphere, and then how its small size is responsible for the loss of its warm and wet climate. 
13) Explain how the Jovian moons can remain hot at their centers when all other similar sized planets and moons have long since gone cold.  Explain why this heating doesn’t (significantly) happen to Earth’s Moon. 
14) Explain the concept of our Sun’s habitable zone (as defined in your book).  Describe the kind of planet this applies to and the conditions which must be supported on that planet surface to label it as ‘habitable’.  

15) List the three factors which contribute to determining the habitability of a planet surface and then describe the role each factor plays in this contribution.   
16) Describe the transit method for finding exoplanets and explain why it preferentially finds large radius planets.   Explain one additional way astronomers have used to detect exoplanets (indirectly).  

17) Provide one argument for why intelligence might be a rare and improbable trait in life and one argument for why intelligence might in fact be widespread and common in the Galaxy. 
18) Describe two typical search methods currently used by SETI and two major problems current SETI searches are faced with.   Explain how these problems might be addressed.

