Cellular Respiration Homework Questions:
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Ms. Oldendorf, AP Biology

Read the Chapter on Respiration (9) and answer the following questions.

1.  Distinguish between substrate-level phosphorylation and oxidative phosphorylation

2.  Explain how redox reactions are involved in energy exchanges

3.  Describe the structure of coenzymes and explain how they function in redox reactions

4.  Explain why ATP is required for the preparatory steps of glycolysis

5.  Write a summary equation for glycolysis and describe where it occurs in the cell

6.  Describe the process of chemiosmosis

7.  The cell’s supply of ADP,  P  i, and NAD is finite (limited). What happens to cellular respiration when all of the cell’s NAD has been converted to NADH?

8.  If the Krebs cycle does not require oxygen, why does cellular respiration stop after glycolysis when no oxygen is present?

9.  Many organisms can withstand periods of oxygen debt (anaerobic conditions). Yeast undergoing oxygen debt converts pyruvic acid to ethanol and carbon dioxide. Animals undergoing oxygen debt convert pyruvic acid to lactic acid. Pyruvic acid is fairly nontoxic in even high concentrations. Both ethanol and lactic acid are toxic in even moderate concentrations. Explain why this conversion occurs in organisms.

10.  Why can’t cells store large quantities of ATP? (Hint: Consider both the chemical stability of the molecule and the cell’s osmotic potential.)

11.  Given that cells can’t store ATP for long periods of time, how do they store energy?

12.  If it takes 1,000 g of glucose to grow 10 g of an anaerobic bacterium, how many grams of glucose would it take to grow 10 g of that same bacterium if it was respiring aerobically? Estimate your answer. For example, if it takes X amount of glucose to grow 10 g of anaerobic bacteria, what factor would you have to multiply or divide X by to grow 10 g of the same bacteria aerobically? Explain how you arrived at your answer.

13.  Mitochondria isolated from liver cells can be used to study the rate of electron transport in response to a variety of chemicals. The rate of electron transport is measured as the rate of disappearance of O2 from the solution using an oxygen-sensitive electrode.

How can we justify using the disappearance of oxygen from the solution as a measure of electron transport?

14.  Humans oxidize glucose in the presence of oxygen. For each mole of glucose oxidized, about 686 kcal of energy is released. This is true whether the mole of glucose is oxidized in human cells or burned in the air. A calorie is the amount of energy required to raise the temperature of 1 g of water by 1°C; 686 kcal  686,000 cal. The average human requires about 2,000 kcal of energy per day, which is equivalent to about 3 mol of glucose per day. Given this, why don’t humans spontaneously combust?

