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Organizing Your Knowledge

Exercise 1: 1. respiration 2. oxygen 3. carbon
dioxide 4. cellular respiration 5. glucose

6. oxygen 7. carbon dioxide 8. water 9. ATP
10. 2200 11. sun 12. photosynthesis 13. chemi-
cal 14. CO, 15. H,0 16. glucose 17. food
18. air 19.-aerobically 20. 40 21. anaerobically
22.2 23. Slow 24. aerobic 25. thin 26. blood
27. mitochondria 28. myoglobin 29. dark

30. fast 31. thicker 32. fewer 33. less

34. glucose 35. lactic acid 36. ache 37. fast
38. slow 39. fast

Exercise 2:

Exercise 3: 1. electrons carried by NADH

2. electrons carried by NADH and FADH,

3. glycolysis 4. glucose 5. pyruvate 6. Krebs
cycle 7. oxidative phosphorylation 8. cytoplasm
9. CO, 10. CO, 11. mitochondrion 12. ATP
13. ATP 14. ATP

Exercise 4: 1.1 2.K 3.E 4.C 5.C 6.D
7B 8J 9.F 10.A 11.L 12. G 13. H

Exercise 5: 1. NAD* 2. NADH 3. pyruvic acid
4. acetyl CoA 5. CO, 6. coenzyme A 7. Co,
8. NADH 9. ATP 10. FADH, o

Exercise 6: 1. final 2. ATP 3. chemiosmosis

4. electron 5. inner 6. NADH 7. the Krebs
cyde 8.0, 9. H,O 10. H* ions 11. active
transport 12. potential 13. ATP 14. inner com-
partment of the mitochondrion 15. ATP syn-
thases 16. ADP 17. ATP

Exercise 7: See Figure 6.13 in the text.
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Exercise 8: 1. OP 2. G 3. G 4. G 5 OP 6. CA
7.0P 8 0P 9.CA 10. 0P 11. OP 12.-CA

Exercise 9: 1. facultative 2. yeasts 3. pyruvate
4. muscle 5. oxygen 6. NADH 7. ethanol

8. lactic 9. ATP 10. glycolysis 11. Co,

12. anaerobes 13. anaerobic 14. less 15. lactate

Exercise 10: 1. carbohydrates 2. fats 3. proteins
4. sugars 5. glycerol 6. fatty acids
7. amino acids 8. glucose

Exercise 11: See Figure 6.15 in the text.

Testing Your Knowledge

Multiple Choice: 1. ¢ 2. b 3. ¢ 4. b 5.d
6.c 7.¢c 8a 9.b 10.e 11.e 12 a

Essay: 1. Breathing allows our lungs to supply

cells with the oxygen used in cellular respiration
and expel the carbon dioxide ‘produced by cellu-
lar respiration. '

2. Aerobic cellular respiration is more efficient
(it produces more ATP per molecule of glucose
consumed), but it must take place in an
OXygen-containing (aerobic) environment.
Fermentation requires no oxygen, but it is
much less efficient (it produces muich less ATP
per glucose). o '
3. Oxidative phosphorylation occurs in the
third (electron transport-chemiosmosis) stage.
of cellular respiration. Substrate-level -phospho-
rylation oceurs in glycolysis and the citric acid
cycle. In. chemiosmosis, ATP synthase har- -

" nesses the flow of H* ions down their concen-

tration gradient to make ATP. In substrate-
level phosphorylation, an enzyme transfers a
phosphate group from an organic mplecule to
ADP to make ATP. Oxidative phosphorylation
makes the most ATP under aerobic conditions:
Substrate-level phosphorylation makes the
most ATP under anaerobic conditions. -

4. Rotenone prevents électrons from passing
from an electron carrier molecule to the next.
Cyanide and carbon dioxide block the passage
of electrons to oxygen. In either case, the
energy of moving electrons cannot be captured.
Oligomycin blocks the passage of H* ions

.through ATP synthase, so ATP cannot be made.

DNP makes the membrane of the: mitochondrion
leaky to H* jons, thus abolishing the H* con-
centration gradient whose energy is harnessed
to make ATP. ' .

5. These processes provide small organic mole-
cules that the cell can use in the synthesis of
organic molecules not obtained in food.
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Applying Your Knowledge
Multiple Choice: 1.b 2.a 3.¢ 4. ¢ 5.d

.6d7c8d9b10d 11.d

Essay: 1. Organisms that _rely on aerobic’ cellular
respiration ‘are limited ‘to environments where
oxygen is available. Ferimenters are’ able to live

in anaeroblc environments such as mud, manure -

piles, and ‘sealed wine vats, free from competi-
tion mth aerobic organisms.

2. Oxygen picks up electrons at the end of the
electron transport chain. When oxygen runs
out, there is no place for electrons to go. They
“pile up,” and electron transport stops. When
electron transport stops, NADH ‘and FADH2
pile up, and NAD* and FAD are not regener-
ated. Without NAD* and FAD to pick up elec-
trons and hydrogens, the Krebs cycle must
stop.

3. Becaﬁse FAD and NAD" are constantly recy-
“cled, the cell requires only a small supply of
them. Without- NAD* ‘and FAD to pick up

electrons and’ hydrogens from glycolysis and

the citri¢ acid cycle and deliver them to the .

elecl:ron transport cham cellular respn'atlon
would stop '

4. If the victim had suffocated, ‘the lack of oxy-
gen would have caused electrons to pile up,
and all the electron carriers would have held
electrons. They would have been in the re-
duced state. Because the carriers were in the
oxidized state—lacking electrons—Mickleberry
knew that oxygen had been available in the
cells to pick them up, so the victim did not
suffocate.

5. At first the yeasts in the flask were able to
produce sufficient ATP via aerobic -cellular res-
piration. As the yeast population grew, the oxy-
gen in the flask was used up, and they turned
to fermentation to produce ATP. Because fer-
mentation is less efficient than aerobic respira-
tion, the yeasts had to consume glucose at a
faster rate to maintain their supply of ATP.
Ethanol is a waste product of fermentation.
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Exercise 1: pine tree, green prokaryote, rose-
bush, seaweed, moss, alga, grass

"6 H O +.6 02 The C-and’O in: C6H1206 -come -

Exercise 2:

Exermse 3: 6 CO, + 12 HZO —> C H1206

from C02 The H in CgH;,04 comes’ from H 0.
The' O in O, comes from H,0. The H-in H,0
comes from H,O and the O comes from CO,.
H,0 is oxidized, and CO, is reduced.

Exercise 4: 1. light 2. H,O 3. outer membrane
of chloroplast 4. CO, 5. light reactions

6. NADP* 7. Calvin cycle 8. ADP + P

9. stroma 10. granum 11. thylakoids 12. elec-
trons 13. ATP 14. NADPH 15. O, 16. sugar

Exercise 5: 1. B 2. A 3. H 4 C 5 B 6. A
7.D 8 H 99G 10.F 11.C 12.E 13.1
14.D 15. A 16. A 17.H 18. G

Exercise 6: 2.5 b.9 ¢ 2 d.6 e 3 f7 g 8
h. 4 i.1 Gamma waves have the most energy.
Blue and red light are used in photosynthesis.

Exercise 7: 1. photosynthesis 2. chloroplasts

3. mesophyll 4. light 5. chlorophyll 6. thy-
lakoids 7. Calvin 8. stroma 9. carbon

10. photons 11. blue 12. red 13. green

14. carotenoids 15. reaction center 16. electron
17. H* 18. stroma 19. thylakoids 20. gradient
21. ATP synthase 22. ATP 23. photophospho-
rylation 24. water 25. water 26. oxygen ’
27. oxygen 28. light 29. chlorophyll 30. accep-
tor ‘31. NADH 32. Calvin 33. photosynthesis
34. stroma 35. carbon dioxide 36. ATP

37. NADPH 38. G3P 39. glucose 40. respira-
tion 41. ATP

Exercise 8: 1. C; 2. C; 3. C; 4 CAM 5. C;
6. C; 7.C4 or CAM 8. C, or CAM 9. CAM
10. G4





