PAGE  
1

BIOLOGY 422
UNIT 3

CHAPTER 9

HOMEWORK 

1. How many calories make up 1 Calorie?

2. Define a “joule” and indicate its equivalence in calories.
3. What is the pathway that initiates cellular respiration?

4. Define “cellular respiration”.

5. Write the summary equation for cellular respiration.

6. What is the advantage of the “stepwise process” of cellular respiration?

7. Where in the cell does glycolysis occur?

8. Where in the cell does the Krebs cycle occur?

9. Where in the cell does electron transport occur?

10. Where in plant eukaryotic cells do these processes occur? (#7,#8,#9)

11. Define the term “glycolysis”

12. What is the energy expenditure of the cell to begin glycolysis?

13. State exactly what the net gain of ATP is from glycolysis AND how this is accomplished.

14. Define the role of NAD+ and state what kind of a molecule this is.
15. Where in glycolysis is NAD+ needed and what is its specific function there.

16. What, if any, changes occur in the pathway of glycolysis in the absence of oxygen?

17. What problems might a cell have if it generates a large amount of ATP rapidly from the process of glycolysis?

18. Define “fermentation”.

19. What is the function of fermentation relative to the ability of glycolysis to occur?

20. Name the “types” of organisms that undergo fermentation and give specific examples of each.

21. What are the two main types of fermentation and give a description of the chemical pathway involved in each, to include the beginning substances, the intermediate reactions and the final products as well as indicate whether ATP is used or made.
22. Name several organisms that use alcoholic fermentation and indicate if there are any differences in how they utilize that process.
23. Give the summary equation for alcoholic fermentation as it occurs after glycolysis.

24. Define acetyl Coenzyme A (acetlyCoA) and indicate its use.

25. What is “pyruvate” and give at least two (2) metabolic pathways that utilize this organic compound.

26. What is the “end-product” of lactic acid fermentation and what is the source for that end-product?

27. What is the type of fermentation that is used in the baking industry and what happens to the “end-product” of that fermentation process in the baked product?
28. Give the summary equation for lactic acid fermentation after glycolysis.

29. During strenuous, prolonged exercise, explain how the cells produce ATP.

30. At the end of glycolysis, approximately how much of the chemical energy in glucose is still unused?
31. What is the final electron acceptor in the electron transport system of the mitochondria? 

32. Define “feedback inhibition”

33. In the presence of oxygen, how is the pyruvic acid that is produced in glycolysis used?

34. What chemical compound is the starting point for the Krebs Cycle?

35. Name two synonyms for the Krebs Cycle and explain why they are so-named.

36. Where in the cell does the Krebs cycle occur and from what series of reactions does it receive its material that enters that cycle?

37. Draw the chemical structure of the molecule of pyruvate.

38. What happens to each of the carbon atoms in pyruvate when it is broken down?
39. What happens to the CO2 produced as a by product of cellular respiration?

40. Describe the step-wise sequence for the production of citric acid in the Krebs cycle. Include the names of the intermediary compounds if present.

41. What is the role of phosphofructokinase and why is this a particularly important intermediary?
42. What is the “energy tally” from one molecule of pyruvic acid during the Krebs cycle? In what molecules is that energy contained?
43. What are the reduction forms of NAD+ and FAD?

44. What makes the Krebs cycle a “cycle”?

45. Define the electron transport chain and state where in the eukaryotic cell it occurs?

46. Compare and contrast the electron transport chain in the eukaryotic cell and the prokaryotic cell.

47. Where do the electrons that exit the Krebs cycle go and what are they used for?

48. From what specific molecules does the electron transport chain obtain the “high-energy” electrons?

49. Describe the process of chemiosmosis as it occurs in the mitochondrion. Include where it occurs, why it occurs and how it occurs.

50. On an average, how many ATP molecules are produced for each pair of high-energy electrons as they move down the electron transport chain?

51. What is the total number of ATP molecules formed during cellular respiration?

52. What is the difference in ATP production in an aerobic environment as opposed to an anaerobic environment? Why? 
53. At the beginning of strenuous exercise, what are the three sources of ATP available to the body?

54. Energy demands for a short but intense exercise can be supplied by what process and approximately how long can that supply be produced?

55. What is “oxygen-debt” as it relates to short but intense exercise? How is that debt resolved?

56. Aerobic exercise has been suggested as a means of weight control. Why. Explain the process and the logic for this recommendation.

57. Compare and contrast photosynthesis and cellular respiration. Include how each handles oxygen, carbon dioxide and the production or consumption of energy.
58. The ultimate metabolic products from the Krebs cycle are?
59. Indicate the pathways that the macromolecules (Chap.2) follow in the process of metabolism and breakdown and show the ultimate metabolic products.

60. Describe or show by diagram the interrelationship between glycolysis, Krebs cycle and electron transport as well as fermentation.

61. Write out the Krebs cycle. Show the sequence of reactions. Indicate those reactions that reduce coenzymes and what coenzymes are being reduced.
62. Define a cytochrome. What is its active component? What does that active component have to do with its functional role?

63. What types of chemical reactions do the electron carriers in the electron transport chain mediate?

64. What is the total theoretical yield of the aerobic breakdown of a molecule of glucose? Indicate how many molecules of ATP are generated each step along the way AND which coenzymes are responsible for ATP production (and the amount for each).

65.What products of the Krebs cycle have an INHIBITORY effect of the aerobic breakdown of glucose and, specifically, upon which enzymes are these inhibitory effects exerted?
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