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1. b

2. b

4. d

5. c

6. a

7. d

8. a

9. b

10. a

11. Autotrophs are able to obtain energy by making their own food. Heterotrophs obtain their energy by consuming food.

12. An ATP molecule consists of a nitrogen-containing compound called adenine, a sugar called ribose, and three phosphate groups.

13. ATP resembles a fully charged battery because it can yield energy when the third phosphate group is removed, also forming ADP. ADP is like a partially charged battery that can be recharged when the energy is added to link a third phosphate group, forming ATP.

14. A single molecule of glucose stores more than 90 times the energy stored by ATP. However, ATP, which transfers energy quickly is used by the cell as an immediate source of energy.

16. Carbon dioxide + water ----> sugars + oxygen

17. Plant pigments absorb energy from light and transfer it to electrons involved in photosynthesis.

18. A: Chloroplast  B: Stroma   C: Granum    D: Thylakoid. The light dependent reactions take place in the thylakoids. The Calvin cycle takes place in the stroma.

19. NADP+ carries energy by holding two electrons and a hydrogen ion. It carries the stored energy to other reactions that help build sugar.

20. ATP synthase is a protein found in the thylakoid membrane that allows H+ ions to pass through it. As H+ ions pass through this protein, it rotates and binds ADP and a phosphate group together to produce ATP.

21. During the Calvin cycle, plants use energy that ATP and NADPH contain to build high-energy compounds that can be stored for a long time. The Calvin cycle use six molecules of carbon dioxide to produce a single 6-carbon sugar molecule.

22. The Calvin cycle uses the ATP and NADPH produced during the light-dependent reactions to produce high-energy sugars.
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1. c

2. b

3. b

4. c

5. b

6. b

7. c

8. b

9. a

10. b

11. A calorie is the amount of energy needed to raise the temperature of 1 gram of water 1 degree Celsius. Cells break down high-calorie molecules in a series of steps, releasing the stored energy in a small amount of time.

12. During glycolysis, glucose is broken down into two molecules of pyruvic acid. The other products are ATP molecules and high energy electrons that are picked up by NAD+.

13. After glycolysis, if oxygen is available, a cell might carry out the rest of cellular respiration. If oxygen is not present some cells carry out the process of fermentation.

14. 6O2 + C6H12O6 ---> 6CO2 + 6H2O + energy

15. Similar to figure 9.2

16. NAD+ picks up high-energy electrons produced during glycolysis, forming NADH. The large number of high-energy electrons quickly fill all the cell's available NAD+ molecules. Without NAD+, the cell cannot keep glycolysis going, and APT production would stop.

20. During the Krebs cycle, pyruvic acid is broken down into carbon dioxide in a series of reactions that give off energy. The high-energy electrons that are produced are picked up by a series of electron carriers, and the energy is used to convert ADP to ATP.

21. ATP synthase is a large protein through which H+ ions pass, converting ADP into high energy ATP.

22. At the beginning of a race, runner's energy comes from ATP that is present in their muscles and that is produced by lactic acid fermentation. When runners race for about 20 minutes, their bodies use cellular respiration to use stored carbohydrates to make ATP.

