PHYS 122: Life in the Universe           Study Sheet for TEST 2, Thursday, February 19th, 2009
ALL LEARNING OBJECTIVES (Classes 7 - 11)
1. List 5 of the 6 key properties scientists say appear to be shared by most or all living organisms on Earth. 

2. 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.

3. Evolution is seen everywhere on Earth.  Describe the theory of natural selection and how it both explains and predicts the evolution of species on earth. 

4. Describe the advantages gained by life forms living in extreme environmental conditions.

5. Describe the evidence which indicates the presence of early life (3 distinct findings) what it was and how long ago the life was thought to have existed. 

6. 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.

7. Describe the two eras in the evolution of life on earth where evolution and thus diversification (different kinds) of life occurred very rapidly.  List when this happened (in billions of years ago) and the reason for the abrupt diversification in each period (it is not the same).

8. 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.   

9. Describe the occurrence of mass extinction on earth in the past 500 million years (how many, what fraction of life lost) and provide two evidence-supported explanations for why such events might occur. 

10. Provide the approximate size of the smallest near-earth object that would still have a near global catastrophic effect should it impact earth.  List how often such events occur.  Explain why these objects are not presently tracked by astronomers.  

11. List the three requirements necessary for life. For each, provide an argument for why they are so necessary.

12. List the three unique properties of water that make it the most likely liquid from which life will be based from and why.

13. Explain the 100 year history of Mars’ observations which lead to people becoming fascinated with the idea (and really believing) intelligent life existed there.

14. Compare and Contrast the Martian surface conditions and atmospheric properties with those of Earth’s.  In which ways are they similar and how are they quite different.  Describe what has lead to those differences.

15. 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.

16. If Mars’ surface is not presently stable to liquid water, explain why it may have been in the past.   Evidence of current liquid water on the surface has appeared from orbiter images. Describe a scenario where this might be possible on the present surface.

17. 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. 

18. Describe three examples of scientific evidence obtained that were consistent with life on Mars and explain why it is that most scientists are skeptical that these results prove life is on Mars.

19. Describe three risks and/or benefits of Human exploration of Mars.

20. The meteorite, ALH84001.   Explain where it came from, how it got here and why it is uniquely important compared to all other meteorites found, in testing for the presence of life on a very YOUNG Mars.
