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You should be able to find the information necessary to answer these questions in Tortora, Funke, and Case, or in lecture. However, for a fuller understanding of the concept, or to add more detail to your answer you are encouraged to use other sources (see on-line resources by chapter)

1. Using your own words provide definitions for the following terms; metabolism, anabolism, catabolism, reduction, and, oxidation.

2. Diagram and describe how enzymes affect the rate of biochemical reaction. How do enzymes affect the energy required for a reaction to occur? Describe 3 different physical and chemical factors that can influence enzyme activity.
3. What are cofactors and coenzymes? How do they contribute to enzyme function and provide a named example of a coenzyme.

4. What determines the three dimensional shape of enzymes. (review chapter 2). Identify two factors that can denature the three dimensional shape of proteins, and explain how they alter molecular structure. 

5. Draw a diagram and label the following components of an enzyme; active site, allosteric site, and substrate. Describe how enzymes interact with substrate molecules during a biochemical reaction. Provide a named example of an enzyme and a substrate. 
6. Why is it important to have vitamins and minerals in your diet? Provide an example of a bacterium that similarly requires vitamins and or minerals supplied in its growth medium (Chapter 6). What name is given to this type of organism?
7. Draw and describe how competitive and noncompetitive inhibitors inhibit enzyme function, and provide examples of each. 
8. Draw and describe how Sulfanilamide drugs work to treat bacterial infections.  How are they able to inhibit bacterial growth but leave the host cells unaffected? Provide an example of an organism that would be treated with Sulfa-drugs. What type of enzyme inhibition is involved?
9. Describe and diagram how a negative feedback system regulates enzyme activity in a metabolic pathway. Explain the advantages of such a system to bacteria. Provide an example of negative feedback in a biochemical reaction.
10. In living cells the hydrolysis of ATP is virtually the sole source of energy, yet ATP is not obtained directly from the environment. What name is given to the reaction whereby inorganic P is added to ADP to make ATP? Identify and describe all cellular processes of that produce ATP. 
11. What is the chemical formula for glucose? Provide balanced chemical equations for the following catabolic reactions: glycolysis , the fermentation of glucose to lactic acid, the fermentation of glucose to ethanol, and the complete aerobic oxidation of glucose.
12. Where does glycolysis take place in (a) prokaryotic cells, and (b) eukaryotic cells? What is the substrate for glycolysis? How many molecules of ATP are produced in glycolysis, and which method of phosphorylation is used?
13. Where does Krebs cycle take place in (a) prokaryotic cells, and (b) eukaryotic cells? Which molecule enters the Krebs cycle? Name the two coenzymes that accept electrons during the Krebs Cycle. How many molecules of ATP are produced in the Krebs cycle?
14. Where does the Electron Transport Chain take place in (a) prokaryotic cells, and (b) eukaryotic cells? Which molecules act as electron donor, and which molecule is the terminal electron acceptor in aerobic respiration? How many molecules of ATP are produced in the Electron Transport Chain?
15. How many molecules of pyruvic acid are made during glycolysis? In aerobic metabolism what happens to pyruvic acid before it enters the Krebs Cycle? What happens to pyruvic acid during fermentation?
16. Draw and describe how ATP is generated via chemiosmosis in the Electron Transport Chain in aerobic organisms. Where do the electrons that enter the ETC come from? Describe the role of protons in ATP synthesis. 
17. What is the role of oxygen in aerobic respiration? Some organisms are able to use alternate inorganic molecules in the absence of oxygen (anaerobic). Provide an example of such a molecule and an organism that is capable of utilizing it. 
18. Which molecules enter and leave the electron transport chain?
19. How many molecules of ATP can be generated by (a) prokaryotes, and (b) eukaryotes from the complete oxidation of glucose to CO2 and H2O? What accounts for the difference?
20. Believe it or not the purpose of fermentation is not to make alcohol. During fermentation ATP energy in produced during the glycolysis. What is the purpose of the subsequent steps that lead to the production of ethanol? 

 
21. What is the critical factor driving yeasts to use fermentation to metabolize sugar?
22. Provide three examples of commercial products that are produced by utilizing the different fermentation pathways of different microbes.

23. Fermentation tests are used to identify bacteria. What determines if a bacterium can use a particular molecule as a food source (for respiration/fermentation)?

24. Which types of microbial organisms are capable of photosynthesis? Where is chlorophyll located in (a) prokaryotes and (b) eukaryotes. What wavelengths of light are absorbed by chlorophyll?
25. Describe the role of chlorophyll in photosynthesis. 

26. Draw and describe the pathways electrons follow in (a) cyclical and (b) non-cyclical photophosphorylation. Which pathway is oxygenic?
.
27. Explain the difference between photosynthesis and photophosphorylation. Is it possible to have one without the other? 
28. Draw and label the structure of a chloroplast. Identify the locations of (a) ATP and (b) carbohydrate synthesis. 

29. The organisms responsible for the red and purple colors in the salt ponds around San Francisco Bay are photoheterotrophs. Describe their metabolism identifying their source of electrons and their source of carbon. Provide a named example of a photoheterotroph. 
30. What does light do that makes it necessary for photosynthesis? Describe the light-dependent reactions of photosynthesis. What are the end products of the light dependent reactions of photosynthesis? Provide named examples of (a) a photosynthetic prokaryote and (b) ) a photosynthetic eukaryote.
31. Which enzyme catalyzes the reduction of carbon dioxide as it enters the Calvin-Benson Cycle?
32. Contrast oxygenic and anoxygenic photoautotrophs and provide named examples of each.
33. Explain the differences between: photoheteotrophs and photoautotrophs , and provide named (Genus and species) examples  of each.

. 

34. Explain the differences between chemoautotrophs and chemoheterotrophs, and provide named (Genus and species)  examples  of each.
35. What is meant by the term biosynthesis, and why is this important for organisms?
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