Chapter 9: Cellular Respiration: Harvesting Chemical Energy

1. Diagram energy flow through the biosphere.
> Omanic mlecules + 0y,
Liq)ﬁw%g MWW Chioroplask Mitothoudtia, —> ATP MWv> Heat energy
S (0 + H 0 &— o
2. Describe the overall summary equation for cellular respiration.
Organic compounds + Oxygen —> (ovbon dioxide + Watet + Energy

3. What is oxidative phosphorylation.

The mode of ATPsywthesis thakis powered bythe vedox reactions Maat fraustes electrouns From food to oxygen.

4. Define oxidation and reduction.
Oxidokion is the loss of electons fomone substawce. By controst, reduction is thg 0dd tion of electons to ansther sulastance,

5. Explain how redox reactions are involved in energy exchanges.
Redox vegrtions bring elecfrons doses 1o oxygen . stipping itoway of some of itspotential euergy, Thisbecomes chewical energy Hhat canbe put towavds celiulor work.,

6. Define coenzyme and list those involved in respiration.

Coonzupes are ot molecules thak bina fo wiolecules or substatetohelp catolyfic ackivity Cosngme s involedin glytolysis are hexokinase, phosphoglucoisomerove
phosphofructokinase , aldolase , somermse vicse phosphate dehydrogenase, phosphoglycerokintse, phosphoglyceronurtate., eviolase . awd pynsate kingse.-

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

Hexokmase phosphonylates Qlutote usingan ATP fo make it more chewically reactive, Another ATP molecube isuted by posphofructolinate o hurther the sugarin
alyeolysis. This ATP ingestmentallows o wot yield of 2 ATPathe endof glucolysis. '

8. Explain how the carbon skeleton of glucose changes as it proceeds through
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9. Write a summary equation for glycolysis and describe where it occurs in the cell.

Glutose —> 2Wyuvate + 2Ha0  Gluolysis occurs inthe ytosol.
2009+ 2(P) —> LATP
2NADY —> 2NADY + 2n*

10. Describe where pyruvate is oxidized to acetyl CoA, what molecules are produced
and how it el S
links glycolysis to the Krebs cycle. &, [l

5~ CoR
Pawivate is exydinzed fo acehyl CoRintihe mitochondtion §zo §oo ooy 2h > (combued beow)
The acehy) (oh isthe firstslepinthe Krebs eyete, 3 \co,_ Coerasyme A 3
Pyravate Transpost protein
11. Describe the location, molecules in, and molecules out for the Krebs cycle.
The Krebs cycle hagpewns m Hhemitockondrial matrix, Cotmyme A 2C0z RVP+ (P) AP
(comtinued above) J/, — N2 > “evepeats
c\@begms ANAD 3NADM + 3IHY fAD  TADH.

12. Describe at what point during cellular respiration glucose is completely oxidized.
Glucose is completely oxidized e Krebs cycle when NAD*and FAD stipelechrous {obecome NADH and FADH, .

13. Describe tpe process of chemiosmosis.
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14. Explain how membrane structure is related to membrane function in chemiosmosis.
15. Describe the fate of pyruvate in the absence of oxygen.

16. Explain why fermentation is necessary.

17. Establish between aerobic and anaerobic metabolism.

18. Describe how food molecules other than glucose can be oxidized to make ATP. |

19. Explain how ATP production is controlled by the cell and what role the allosteric
enzyme, phosphofructokinase, plays in the process.



DRAWING CONCLUSIONS Follow the directions given below.

30. The diagram below depicts the pathways of cellular respiration. Rectangles denote substances
involved in cellular respiration and ovals denote processes. Identify the processes by writing the
correct term in each blank.
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