CHAPTER 9 Review

1. In respiration, is glucose oxidized or reduced?

oxidized
2. Explain why electrons lose energy when they are transferred to a more electronegative atom.

They lose potential energy as they are held more tightly to the nucleus of an electronegative atom
3. What coenzyme is reduced during glycolysis?

NAD+
4. Where does glycolysis occur in the cell?


Cytoplasm
5. Substrate-level phosphorylation occurs during which two processes? During glycolysis and the Krebs cycle
6. Oxidative phosphorylation occurs during this process:
ETC and chemiosmosis
7. Is NADH an oxidizing agent or a reducing agent?  As NADH ( NAD+ after dropping off electrons to the ETC it becomes oxidized.  Therefore it is a reducing agent.  (NAD+ is an oxidizing agent when it becomes reduced to NADH)
8. Why is glycolysis an anaerobic process?


Doesn’t directly use O2
9. How many ATPs are produced during glycolysis by substrate-level phosphorylation? 2 net
10. How many molecules of pyruvate are produced from every molecule of glucose during glycolysis?

2
11. What would occur if one of the enzymes of the Krebs cycle was inhibited?


That enzyme’s substrate would accumulate, and then the whole cycle gets backed up.
12. In what part of the cell is pyruvate converted to acetyl Co A? mitochondrial matrix
13. What does Coenzyme A carry to the Krebs cycle?
An acetyl group
14. Pyruvate has 3 carbons, while the acetyl group on acetyl CoA has 2 carbons.  What happened to the other carbon?
Released as CO2
15. What does it mean to say that the ET chain and chemiosmosis are “coupled?”  What does an “uncoupler” do?  Since chemiosmosis relies on the proton gradient created by the ETC to drive ATP synthesis, we say the two process are coupled.  A metabolic uncoupler would somehow destroy the gradient, so no ATP could be made.
16. How many turns of the Krebs cycle occur for each glucose molecule? 2
17. For each turn of the Krebs cycle, two carbons enter in the form of acetyl and two carbons exit in the form of CO2
18. For each turn of the Krebs cycle, 3 molecules of NAD+ are reduced, 1 molecules of FAD+ is reduced, and 1 ATP is produced by substrate-level phosphorylation.

19. By the end of the Krebs cycle, what has happened to the six carbons of glucose?


All are released in the form of CO2
20. By the end of the Krebs cycle, in what form is most of the extracted energy from glucose?  


High energy electrons carried by NADH





21. How does the form of the cristae fit its function?  Folded form increases surface area for more ETCs
22. The flow of electrons down the electron transport chain is an (exergonic/endergonic) exergonic  pathway.

23. What is the function of prosthetic groups in the electron transport chain? To accept and pass off electrons

24. Why does FADH2 provide 2/3 the energy for ATP synthesis as NADH? It causes protons to be pumped into the inner membrane space at only two locations, instead of 3.
25. Oxygen is the final electron acceptor at the end of the ET chain and it forms water
26. Where in the mitochondria is there a build-up of a H+ concentration gradient?
Inner membrane space
27. How is the H+ gradient created?
By the ETC
28. At what places is the inner mitochondrial membrane permeable to H+ leaking down its gradient? Normally, only at the ATP synthase.
29. Would yeast consume more glucose under anaerobic or aerobic conditions? Anaerobic
30. The ATP synthase complex looks like a lollipop in the inner membrane.  Are the heads of the lollipops pointing toward the matrix or the inner membrane compartment? Matrix
31. Each molecule of glucose upon combustion releases 686 Kcal/mol of energy.  Each ATP contains 7.3 Kcal/mol of energy.  How efficient is aerobic respiration (percent) (7.3X36)/686
32. What happens to the energy that is not used to make ATP? Lost as heat
33. Why do eukaryotes produce less ATP per glucose (36) than prokaryotes (38)? NADH made during glycolysis doesn’t have to pass off electrons via shuttle system to get into a mitochondria.
34. Why is champagne bubbly and why does bread rise?
CO2
35. Why is it essential to oxidize NADH during fermentation? To regenerate NAD+
36. Lactate may accumulate in muscle cells because of an “oxygen debt.”  What later happens to lactate, and how is the oxygen debt paid? When you catch your breath and get oxygen back into your system, the lactate returns through the circulatory system to the liver which converts it back into pyruvate.  The pyruvate can then enter the mitochondria and be broken down through aerobic respiration.
37. Explain why are muscle cells behave as facultative anaerobes. They can respire aerobically or anerobically.
38. Why is the allosteric enzyme phosphofructokinase called the “pacemaker of respiration?” Its activity is regulated by ATP, ADP, and citrate levels.
