Review – Energy

AP Biology

1. How do the laws of thermodynamics relate to the biochemical processes that provide energy to living systems? How is energy conserved, and yet always needed to ‘flow’ into biological systems? 

2. What are the primary molecules of energy in organisms? Describe each. 

3. What are the primary reactions of energy in organisms? State each. Describe each using the vocabulary of energetics. 

4. What did Gibbs mean by ‘free energy’? Explain each variable in the equation. What does the free energy value tell us about a chemical reaction?  What does that value mean in terms of the energy of the products? 

5. What is the role of ATP in coupling the cell’s anabolic and catabolic processes?

6. What is the role of enzymes in metabolism? Describe the ‘anatomy’ of the enzyme-substrate complex. How does the specificity of an enzyme depend on its structure?

7. How do enzymes regulate the rate of chemical reactions? In what ways is the activity of an enzyme regulated? 

8. Predict the effect of each of the following on reaction rate: cooling, boiling, changes in pH, increased enzyme, increased substrate. 

9. Explain the enzyme-facilitated reaction of the lab. Relate the terms peroxide, peroxidase, catalase, catalyst, enzyme, substrate. 

10. What is the energy-releasing pathway used by all organisms? What are the reactants & products of the rxn? At what stage in the pathway is each used or produced? 
11. How do cells generate ATP in the absence of oxygen? How efficient are these pathways?  How do they limit organisms? 

12. In respiration, what are the roles of glucose and oxygen, respectively? What is the role of NADH and FADH2? 

13. Describe the journey of a single carbon atom from glucose in respiration. Describe the journey of a single hydrogen atom from glucose in respiration. 
14. Yeast facilitate the conversion of grape juice to wine. These facultative anaerobes use both fermentation and respiration to do so, producing CO2 in each case. Which process will these facultative anaerobes undergo first, and why? How can an enologist determine when they have switched strategies? 
15. An experiment to measure the rate of respiration in crickets and mice at 10oC and 25o C was performed using a respirometer, an apparatus that measures changes in gas volume. Respiration was measured in mL of O2 consumed per gram of organism over several five-minute trials and the following data were obtained.
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[¢ An experiment to measure the rate of respiration in crickets and mice at 10°C and 25°C was performed using a

respirometer, an apparatus that measures changes in gas volume. Respiration was measured in mL of O, consumed
per gram of organism over several five-minute trials and the following data were obtained.

Organism Temperature Average respiration
(°C) (mL O,/g/min)

Mouse 10 0.0518

Mouse 25 0.0321

Cricket 10 0.0013

Cricket 25 0.0038

17. During aerobic cellular respiration, oxygen gas is 19. According to the data, the crickets at 25°C have

f:onsumed at the same rate as carbon dioxide gas greater oxygen consumption per gram of tissue
18 produc_ed. In order to provide accurate than do the crickets at 10°C. This trend in oxygen
volumetric measurements of oxygen gas consumption is the opposite of that in the mice.

consumption. the experimental setup should The dlfference in 1rends in oxygen consumpnon
mclude Wthh of lhe following? ) o
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a. Which organism at which temperature had the fastest metabolic rate (produced the most ATP) during its trials?  Explain how you know.

b. According to the data, the mice at 10oC demonstrated greater oxygen consumption per gram of tissue than did the mice at 25oC.  Propose an explanation for why this is.

16. Under laboratory conditions, muscle cells were broken up and separated into fractions of mitochondria and cytoplasm in an attempt to learn more about cellular respiration.  Each fraction was incubated with glucose or pyruvate.  Tests were carried out during incubation for the presence of either carbon dioxide or lactic acid.  The results are shown below:
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. Under laboratory conditions muscle cells were broken up and separated into fractions of mito-

chondria and cytoplasm in an attempt to learn more about cellular respiration. Each fraction was

incubated with glucose or pyruvate. Tests were carried out during incul
either carbon dioxide or lactic acid. The results are shown below:

ation for the presence of

Cell Fraction Co,

Lactic Acid

Mitochondria incubated with glucose Absent

Absent

Mitochondria incubated with pyruvate Present

Absent

Cytoplasm incubated with glucose Absent

Present

Cytoplasm incubated with pyruvate Absent

Present

What does the presence of lactic acid in a sample indicate about what process is occurring in

each cell fraction?

Explain why lactic acid was produced by the cytoplasm fraction incubated with glucose, but
not the mitochondrial fraction.
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a. What does the presence of lactic acid in a sample indicate about the process occurring in each cell fraction?

b. Explain why lactic acid was produced by the cytoplasm fraction incubated with glucose, but not the mitochondrial fraction.

c. Why was no carbon dioxide produced by either fraction incubated with glucose?

d. Why did the cytoplasm fraction produce lactic acid in the presence of both glucose and pyruvate?

e. Why did the mitochondria produce carbon dioxide in the presence of pyruvate but not in the presence of glucose?

