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Learning Objectives

Exam 1
1. List the four major components of the dry atmosphere and give the % concentration of the two major components.

2. Describe and give a reasonable explanation for the variance in atmospheric carbon dioxide concentrations over the past 150 years.

3. Describe the changing global average temperature trend over the past 150 years.

4. Give one definite environmental effect caused by the increased CO2 levels.

5. Give one possible environmental effect caused by the increased CO2 levels.

6. List three sources and two major sinks for CO2.

7. The current CO2 level is ______  ppm.

8. What are the historical values of CO2 content in the atmosphere and atmospheric temperature?  Is there a correlation between the two?
9. What are two methods which particulate matter may leave the atmosphere?

10. What are the different concerns about particulate matter in the stratosphere versus the troposphere?

11. In theory, what will happen in a “Nuclear Winter” and why?

12. List the four layers of the atmosphere in order of increasing altitude and give information (temperature, composition, ( of light absorbed) about each.

13. Explain how the “water vapor barrier” (tropopause) functions and its significance. 

14. What is the ionosphere?  

15. Why does the altitude of the ionosphere different during the day and night?  How does this effect the transmission of radio waves?

16. List the three important roles (functions) of the atmosphere.

17. List three ways in which energy is transferred in the Atmosphere and define each.

18. List five examples of Greenhouse gases.

19. In which layer of the atmosphere may green house gases have an effect on the earth’s average temperature?

20. What is meant by the term “window” when discussing “radiation cooling”?

21. Which Greenhouse gas would have the greatest effect on the earth’s average temperature if each doubled in concentration?

22. If not for Greenhouse gases, what would be the average temperature of the earth’s surface?

23. How do Greenhouse gases function to hold heat in the troposphere?

24. Define Albedo and give approximant values for snow, clouds, grass, and oceans.

25. Explain how the industrial revolution has decreased the average albedo of the earth’s surface.  What possible effect has this had on our environment?

26. What percentage of incoming solar radiation is reflected by particulate matter in the atmosphere, and therefore, never reaches the earth’s surface?
27. What percentage of incoming solar radiation is absorbed by chemical species in the earth’s atmosphere, and therefore, never reaches the earth’s surface? 
28. What percentage of incoming solar radiation reaches the earth’s surface?

29. What percentage of incoming solar radiation is absorbed by the earth’s surface?

30. What percentage of incoming solar radiation is reflected by the earth’s surface?
31. What is the average albedo of the earth’s surface?  Why is this number different from the answer to the prior question? (hint:  “% of incoming solar radiation reflected by the earth’s surface” versus “% of solar radiation that reaches the earth’s surface that is reflected by the earth’s surface”) 

32. What happens to the energy absorbed by the earth’s surface?

33. Explain the three orbital variations that are the basis for the Milankovitch Theory.  Does historical data support this theory?  Explain.
34. What was the purpose of the Kyoto Protocol?  Explain in as much detail as possible.

35. Pick one theory for global warming and be prepared to explain why this theory is best supported by all the scientific and historical data and why the other theories do not match up.
36. Why is it difficult for chemists to model an atmospheric reaction in a laboratory experiment?

37. Write the initiation step, two propagation steps, and two possible termination step of the naturally occurring radical chain-reaction process involving ozone in the stratosphere.

38. Be able to write the Chapman cycle?

39. List five chemical species that are known to be involved in the catalytic destruction of ozone.  What structure features do these five species have in common?

40. Write the steps involved in the catalytic destruction of ozone using “X” as the catalysts.  Explain the potential damage caused by this process.

41. Write the photochemical process for CF3Cl that leads to a species that is capable of catalytically depleting ozone.

42. Give the two factors that make the depletion of ozone worse over the Antarctic than any other place on the globe.

43. What are PSCs?  What temperatures are required for their formation?  What is their chemical composition?  How do they contribute to the depletion of ozone in the Antarctic Spring?

44. Why is Artic Ozone depletion not as severe as Antarctic Ozone depletion?

45. What is the name of the agreement that seeks to control the production and use of ozone depleting substances which currently has been signed by 175 nations?

46. Where does most stratospheric water come from?

47. Define “oxidizing or photochemical smog”.

48. Be able to write the reactions involved in the formation of PAN from acetaldehyde, an alkane, molecular oxygen, and nitrogen dioxide.

49. Be able to write the reactions involved in the formation of tropospheric ozone from molecular oxygen, and nitrogen dioxide.

50. List the major components of photochemical smog and their negative effects on humans and our environment.

51. Given structures, be able to classify (or name) photochemical smog components and intermediates:  PAN, ozone, NO, NO2, CO, aldehyde, alkyl radical, hydroxy radical, hydroperoxy radical, alkoxy radical, alklyperoxy radical, acyl radical, peroxyacyl radical.

52. What is a sunspot?  Does the number of sunspots correlate to changes in the average global temperature?

53. Be able to explain the cyclic occurrence of sunspot activity.  Where are we in the current cycle? 

54. Does the number of volcanic eruptions correlate to changes in the average global temperature? 
