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St. Thomas High School

AP Biology Fall 2004
Dr. Pete Nordloh, pete.nordloh@sths.org
Room 6205, Period H
TESTS 70%, LABS 15%, HW/QUIZZES 15%

LAP 2-1-  Cellular Respiration and Photosynthesis

CHAPTER 9-CELLULAR RESPIRATION:HARVESTING CHEMICAL ENERGY

	Principles of Energy Harvest

	 
	1.
	Distinguish between fermentation and cellular respiration.

	 
	2.
	Describe the summary equation for cellular respiration. Also note the specific chemical equation for the degradation of glucose.

	 
	3.
	Explain how ATP is recycled in cells.

	 
	4.
	Define oxidation and reduction.

	 
	5.
	Explain how redox reactions are involved in energy exchanges.

	 
	6.
	Explain why organic molecules that have an abundance of hydrogen are excellent cellular fuels.

	 
	7.
	Describe the role of NAD+ and the electron transport chain during respiration.

	The Process of Cellular Respiration

	 
	8.
	Describe the cellular regions where glycolysis, the Krebs cycle, and the electron transport chain occur. 

	 
	9.
	Describe how the carbon skeleton of glucose changes as it proceeds through glycolysis.

	 
	10.
	Explain why ATP is required for the preparatory steps of glycolysis.

	 
	11.
	Identify where sugar oxidation, substrate-level phosphorylation, and the reduction of NAD+ occur in glycolysis.

	 
	12.
	Describe where pyruvate is oxidized to acetyl CoA, what molecules are produced, and how this process links glycolysis to the Krebs cycle.

	 
	13.
	Describe the form and fate of the carbons in the Krebs cycle. Note the role of oxaloacetate in this cycle.

	 
	14.
	Describe the point at which glucose is completely oxidized during cellular respiration.

	 
	15.
	Explain how the exergonic "slide" of electrons down the electron transport chain is coupled to the endergonic production of ATP by chemiosmosis.

	 
	16.
	Describe the process of chemiosmosis.

	 
	17.
	Explain how membrane structure is related to membrane function in chemiosmosis.

	 
	18.
	Summarize the net ATP yield from the oxidation of a glucose molecule by constructing an ATP ledger that includes coenzyme production during the different stages of glycolysis and cellular respiration.

	Related Metabolic Processes

	 
	19.
	Explain why fermentation is necessary.

	 
	20.
	Compare the fate of pyruvate in alcohol fermentation and lactic acid fermentation.

	 
	21.
	Compare the processes of fermentation and cellular respiration.

	 
	22.
	Describe evidence that the first prokaryotes produced ATP by glycolysis.

	 
	23.
	Describe how food molecules other than glucose can be oxidized to make ATP.

	 
	24.
	Explain how glycolysis and the Krebs cycle can contribute to anabolic pathways.

	 
	25.
	Explain how ATP production is controlled by the cell and what role the allosteric enzyme, phosphofructokinase, plays in the process.


	CHAPTER 10- PHOTOSYNTHESIS

Photosynthesis in Nature

	 
	1.
	Distinguish between autotrophic and heterotrophic nutrition.

	 
	2.
	Distinguish between photoautotrophs and chemoautotrophs.

	 
	3.
	Describe the structure of chloroplasts and indicate their locations within plant cells. Describe where most chloroplasts are located in a leaf.

	 
	4.
	Explain how chloroplast structure relates to its function.

	 
	5.
	Write a summary equation for photosynthesis.

	The Pathways of Photosynthesis

	 
	6.
	Explain van Niel's hypothesis and describe how it contributed to our current understanding of photosynthesis.

	 
	7.
	Explain the role of redox reactions in photosynthesis.

	 
	8.
	Describe in general the two main stages of photosynthesis.

	 
	9.
	Describe the wavelike and particle-like behaviors of light.

	 
	10.
	Describe the relationship between an action spectrum and an absorption spectrum.

	 
	11.
	Explain why the absorption spectrum for chlorophyll differs from the action spectrum for photosynthesis.

	 
	12.
	List the wavelengths of light that are most effective for photosynthesis.

	 
	13.
	Explain what happens when chlorophyll or accessory pigments absorb photons.

	 
	14.
	List the components of a photosystem and explain their functions.

	Science as a Process

	 
	15.
	Trace electron flow through photosystems II and I.

	 
	16.
	Compare cyclic and noncyclic electron flow and explain the relationship between these components of the light reactions.

	 
	17.
	Describe important differences in chemiosmosis between oxidative phosphorylation in mitochondria and photophosphorylation in chloroplasts.

	 
	18.
	Summarize the carbon-fixing reactions of the Calvin cycle and describe changes that occur in the carbon skeletons of intermediates.

	 
	19.
	Describe the role of ATP and NADPH in the Calvin cycle.

	 
	20.
	Describe what happens to rubisco when the O2 concentration is much higher than CO2.

	 
	21.
	Describe the major consequences of photorespiration.

	 
	22.
	Describe two important photosynthetic adaptations that minimize photorespiration.

	 
	23.
	Describe the fate of photosynthetic products.
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Thurs 10/7


POWERPOINT SLIDE CREATION IN 5207
Fri 10/8


Glycolysis and the Kreb’s Cycle
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Mon 10/11
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Tues  10/12

Chemiosmosis
Wed 10/13
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Thurs  10/14

Light Reactions, Dark Reactions, CAM/C4
Fri  10/15
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Wed  10/20
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