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Biology 150: 3rd in-class examination



Name_______________________

April 3, 2017

Indicate the lab you are registered in:   

Thursday, 9:00-11:50 ______; Thursday, 11:00-12:50 ______; Thursday, 2:00-3:50 _______
Answer the questions in the space provided and you may also use the back of the page to complete your response. There are 15 questions worth a total of 50 points (plus four points in bonus questions). The point value of individual questions appears in parentheses.

1. Outline the events of glycolysis. Name the initial fuel molecule, two intermediate compounds, and the end product while indicating how many of each occur for a single initial fuel molecule. Show where energy storage molecules are involved and give an accounting of the numbers produced. (6)

2. In a eukaryote cell supplied with 02, all the carbons from the end product in the previous question are converted to molecules of CO2. Where? (2)
3. Diagram the Kreb’s cycle. Name the incoming compound as well as two cycle compounds. Show how many energy carrier molecules are generated by each turn of the cycle. (6)

4. In glycolysis and aerobic respiration of a single molecule of glucose a total of 30 and 32 molecules of ATP are produced. Give and accounting of where the ATP is produced and explain why some cells produce more ATP than others. (4)

5. DNP (2,4-dinitrophenol) “uncouples respiration from oxidative phosphorylation”.
a) how? (2)

b) explain why uncoupling respiration from oxidative phosphorylation will increase the rate of respiration. (2)

6. Give one example of ATP synthesis by means of substrate level phosphorylation (e.g. at what point does it occur?). (1)

7. In fat metabolism, where do the fatty acid carbons enter the respiratory pathway? (1)

8. In fermentation by humans, what becomes of the end product of gylycolysis? (1)

9. Cyclic photophosphorylation occurs in the _______________ membrane where light energy is first absorbed by chlorophyll molecules attached to individual proteins which are clustered together in groups of three called _________________________. The light energy is passed pigment to pigment until it reaches a special chlorophyll called ___________ which is attached to a reaction center protein. From here, an energized electron is passed to an electron transport chain leading back to ____________. Some energy lost in this process is coupled to the transport of ____________. (5) 

10. Outline the path of electron in non-cyclic photophosphorylation indicating the ultimate source of electrons, naming the photosystems and showing where light energy is involved. What is the terminal electron accepter on this pathway? (6)

11. Outline the Calvin cycle. Name at least two intermediate molecules. Indicate the function of Rubisco. Show the use of energy carrier molecules. (3)
12. Who discovered bacterial transformation? (1)

13. Briefly describe the experiment conducted by Avery, MacLeod, and McCarty to determine the chemical basis of bacterial transformation. (3)

14. What were Chargaff’s rules? (1)

15. Describe and/or diagram eukaryotic DNA replication. Mention the role of each major enzyme complex (e.g. DNA polymerase I and III, DNA ligase, DNA helicase, topoisomerase, RNA primase, single strand binding proteins), okazaki fragments, and the differences between leading and lagging strand synthesis. (6)
Bonus questions:
1) Define respiration. (1)

2) Photosynthesis: indicate with arrows the locations of the reactant atoms in the product compounds. I’ll start by indicating the fate of the C atoms. (3)
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