GEOL3650: Energy: A Geological Perspective
Knowledge Survey - Initial
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This knowledge survey is designed to assess the depth and breadth of your understanding of energy. You do not actually answer each question. Rather, you indicate how confident you are that you could answer the question correctly on an exam. A valid evaluation of how much you have learned during the semester is critically dependent upon your considering each question carefully. At the end of the semester, you will take the same survey again. If you complete both this survey and the one at the end of the semester, you will receive 10 points for the surveys.

Directions:

On a blue (5 choice) bubble sheet,:
· Mark A if you feel confident that you could answer the question completely during a real test.

· Mark B, if you could answer at least 50 % of the question correctly.

· Mark C, if you don’t know the answer.

Geology, Science and Citizenship

1. What are the two basic assumptions on which science is based?
2. What is the ultimate goal of science?

3. List the three literacies critical in turning scientific knowledge into scientific understanding?

4.  Briefly, describe each literacy

5. What is the first step in a critical analysis of an argument or position?

6. List and describe the four basic types of science.

7. What is underlying principle of all junk science?

8. What are some of the ways junk science is promoted?

9. Define critical thinking.

10. What are four characteristics of critical thinking?

Population

11. Define urbanization.
12. What are the urbanizations two basic characteristics?
13. What are the two mechanisms by which urban populations grow?
14. Sketch and label the age-sex pyramid.
15. Sketch age-sex pyramids typical of both developed and developing nations.
16. What are two factors that produce an ever-increasing demand for Earth resources?
17. Population growth is described by what type of curve?

18. What is doubling time?

Mineral Law

19. List four legal rights associated with a parcel of land.

20. Describe split estate. 

21. What federal act is responsible for some land having split rights?

22. What special income tax deduction is generally available for energy resources?

23. What property of energy resources is it based on?

24. Why is an ad valorem tax called regressive?

25. List three types of ad valorem taxes.

Energy Fundamentals

26. List the four types of energy and briefly describe each.

27. What is the basic law of nature that constrains all energy production?

28. Describe the fundamental implication of this law.

29. Define energy.
30. How is work defined in physics?

Fossil Fuels

31. What are the three major environmental problems associated with fossil fuel use?
32. List the three most used forms of fossil fuels.
33. Name the other four types of fossil fuels.
34. Why have these not been widely used as an energy source?
35. Name the characteristics of fossil fuels that have lead to their use as the primary energy source of the 20th and 21st centuries.
Petroleum

36. Define primary petroleum recovery.

37. List and describe the types of primary recovery.

38. By the time the natural drive of primary recovery is exhausted, how much oil in the reservoir has been recovered.
39. Name and describe the different types of petroleum wells

40. List the five stages in the completion of a petroleum well.
41. What are the three stages of transformation of organic material?

42. Arrange the transformation stages from the most extreme to least.

43. What is the term used for the highest transformation if the material undergoing the change is inorganic.

44. What are the two main classes of offshore drill rigs? 

45. What are the three types of bottom-supported rigs?

46. Describe briefly each type of offshore drilling rig.

47. Name and briefly describe the methods of secondary petroleum recovery.

48. Label the main systems of the rotary drilling rig shown in the diagram below.
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49. What does distillation of petroleum do?

50. Why does distillation of petroleum work?
51. What is the first stage in the refining process?
52. Briefly, describe flashing and cat cracking.

53. What are petroleum reservoir and source rocks? 

54. Name the type of geologic structures that petroleum geologist look for to enhance their chances of finding oil?

55. Describe these geologic structures.

56. What are the two types of these structures? Describe each.

57. Label the different cuts on the distillation curve below.
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Coal

58. List the five major requirements of a coal-producing wetland.
59. What are the five types of surface coal mines?
60. What are the three ranks of coal?
61. What is the fossil fuel that is related to coal but has slightly less heat content?

62. Name the two underground coal mining techniques.

63. Describe the two procedures used for mining coal underground.

64. List the coal combustion products.
65. What are the five steps in the mining cycle for conventional underground coal mining?
66. Name the three types of wetlands.
67. Identify the primary vegetation of each type of wetland.
68. Which type of wetland might produce coal.
69. Identify the three types of underground mines shown in the diagrams below.
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70. The diagram below shows a cross-section of the Earth with three coal seams. Indicate in the table below which type of underground mine type would be necessary to produce coal from each seam.

71. On the diagram, sketch the manner in which each seam is accessed.
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72. Describe the process by which peat is converted to coal.
73. What are the six steps in the reclamation of a surface coal mine?
74. What are the seven steps in the production of electricity in a coal-fired power plant?
Coalbed Methane

75. What are the two types of methane produced during coalification?

76. Describe briefly the types of methane produced during coalification.
77. How are coalbed methane reservoirs different from those of natural gas?

78. What is the major concern about coalbed methane production?

79. List the four mechanisms by which coalbed methane is retained in a coal seam.
80. Label the gases in the diagram below.
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Energy – Nuclear Power

81. Define an isotope.
82. Describe the nuclide chart.

83. How does an element plot on the nuclide chart?

84. List the three types of radioactive decay.

85. Describe the each type of radioactive decay.
86. Name the three fundamental forces

87. Describe the three fundamental forces.
88. List and describe the two types of nuclear reactions.
89. What are the three types of nuclear reactions defined on the number of subsequent fission events?

90. Describe each of these types of reactions.
91. Name the four classes of nuclear reactors.

92. Briefly describe the important characterizes of the main reactor designs.
93. The diagram below shows one version of the nuclear fuel cycle. Use the blanks to label each step.
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94. In the boxes next to the arrows on the diagram above, identify the material involved in each step.
95. What version of the fuel cycle is this?

96. What steps are missing for the reprocessing cycle shown above?
97. For both versions of the cycle, what is currently missing?
98. How do uranium roll-front deposits form?
99. Describe neutron-induced fission.
100. Indicate the directions of the two nuclear reactions on the binding energy graph shown below.
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101. For light-water reactors, identify the moderator and the coolant.
102. Describe what light water is.

103. What are the two advantages of a light water reactor?

104. What is the disadvantage of a light water reactor?
2006
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