PHYS 122: Life in the Universe    LEARNING OBJECTIVES for Final Exam     Tuesday, March 16th, 8am-10am
Highlighted ones are the subset to be used for the ESSAY PORTION
1) Explain the benefit to studying life and its beginnings on Earth, before searching for life elsewhere (Class 1)

2) List the unique characteristics in the early Greeks’ philosophy that differed from earlier cultures and paved the way for modern science methods (Class 2). 

3) Compare science and pseudo science in terms of their methods. (Class 2) 

4) Compare and contrast Dark MATTER with Dark ENERGY (how are they similar, how are they not).   Describe the scientific evidence (the observations) that suggests their existence.  (Class 3/4)
5) Describe the Big Bang theory, what is expanding in the Universe and what is not, and list the scientific evidence supporting it.  (Class 4) 

6) List the name of the three basic rock types (or classes), and describe how they are physically formed. Expand by explaining which type is likely to hold fossils and why. (Class 5)

7) Know the four major eons in the Geological time scale and briefly describe the nature of the Earth (what was happening geologically that was important) and life (if there was any) during those periods. (Class 6)

8) List the three major layers of the earth’s interior, giving properties (relative density, phase and composition), location and how these layers came to be like this.  (Class 6)

9) List the two kinds of plates (also called `crusts’) on earth and then list the terms for the three main plate interfaces as these plates move around the surface of earth.  Describe what happens at these three plate boundaries. (Class 7)
10) Explain why Earth is still hot at its interior (compared to Mars, Mercury and the Moon) and why the internal heat of a planet is needed (though may not be sufficient) for a magnetic field to exist in that planet.  Describe the importance of a magnetic field for life.  (Class 7)

11) Draw a diagram of the CO2 Cycle and explain how its negative feedback response to change (either higher or lower temperatures) has maintained the Earth’s temperature at a moderate and steady value  (Class 8)

12) Draw a simple `Tree of Life’, labeling the three domains.  Provide at least one example species in each of the three domains.  (Class 9)

13) List 3 extreme conditions where some microorganisms have been found to thrive and give the organism’s names.  Explain the implications for finding extremophiles in searching for life elsewhere in the universe.  (Class 9)
14) 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. (Class 10)

15) 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. (Class 10)

16) List the three unique properties of water that make it the most likely liquid from which life anywhere will be based from and why. (Class 11)
17) Compare and contrast the Martian atmosphere and weather properties with those of Earth’s (how they are similar and how they are different).  Describe what has lead to those differences. (Class 12)

18) List the evidence that Mars’s surface had running water in the past and how long ago this occurred.  Explain the necessary conditions for the Mars surface to have been warmer and hotter in the past.  (Class 12/13)

19) Explain why and how the sample of exoplanets found thus far has altered slightly our idea of how solar systems form and evolve.   Describe the observational plan for (almost) proving LIFE exists on exoplanets. (Class 14)

20) 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. (Class 15)
