AP Biology

The Plant Unit

Reading Guide – Chapter  6.5 –6.6


Chapters 6.5-6.6; Attached Reading

 Photosynthesis

__________________________________________________________________________________

OBJECTIVES

· Define electrochemical gradient.

· Understand how ATP synthesis is coupled to an electron transport chain and electrochemical gradient.

· Distinguish between autotrophic and heterotrophic nutrition.

· Describe the location and structure of the chloroplast.

· Explain how chloroplast structure relates to its function.

· Write a summary reaction for photosynthesis.

· Explain the role of redox reactions in photosynthesis.

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

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

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

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

· List the components of a photosystem and explain their function.

· Trace electron flow through photosystem II and I.

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

· Summarize the light reactions with an equation and describe where they occur.

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

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

· Describe what happens to Rubisco when the O2 concentration is much higher than CO2.

· Describe the major consequences of photorespiration.

· Describe two important photosynthetic adaptations that minimize photorespiration and relate these adaptations to differences in leaf anatomy.

· Describe the fate of photosynthetic products.

__________________________________________________________________________________

1. What is the role of photosynthesis in an ecosystem?

1. Define oxidation and reduction in terms of electron gain or loss; gain or loss of hydrogen and oxygen.

2. In general, describe what happens during photosynthesis and write a summary equation.

a. What are the reactants in photosynthesis?
_____________________________

b. What are the products of photosynthesis?
_____________________________

c. Where in the cell does photosynthesis occur?
_______________________

d. What substance is oxidized?


_____________________________

e. What substance is reduced?


_____________________________

2. Water and carbon dioxide are both required for photosynthesis.

a. How does water get to the site of photosynthesis?

b. How does the carbon dioxide get the site of photosynthesis?

11. What is the source of O2 produced in photosynthesis?

12. Photosynthesis is described as an endergonic redox process.

a. Why endergonic?

b. What substance is oxidized?

c. To what is it oxidized?

d. What substance is reduced?

e. To what is it reduced?

3. Indicated the role of each structure within the leaf:

a. Mesophyll cells

b. Thylakoid

c. Thylakoid membrane

d. Grana

e. Stroma

f. Photosystem

g. Stomata

h. chlorophyll

6. Match the structure or description with the correct letter on the diagram below.
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__________
Granum



__________
Thylakoids

__________
Stroma

__________ 
Outer membrane

__________ 
Inner membrane

__________ 
Intermembrane space

__________
Location of photosystems

__________
Site of Calvin Cycle

13. What are the two stages of photosynthesis, briefly describe what happens during each stage then complete the diagram below:

	Stage


	Events
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QUESTIONS – Chapter 10.2:  The Light Reactions

15. What is the difference between an absorption spectrum and an action spectrum?

	Absorption Spectrum
	Action Spectrum
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16. Describe the significance of the graph at the right.

17. What pigments are involved (directly and indirectly) in photosynthesis?

18. In general, describe the structure of a photosystem.

19. Where, within the chloroplast, are the photosystems located?

20. Compare and contrast the two photosystems in photosynthesis.

	Photosystem I
	Photosystem II



	
	


21. Compare and contrast cyclic and noncyclic electron flow, then complete the diagrams below.

	Cyclic Electron Flow
	Noncyclic Electron Flow



	
	


22. What is the role of water in noncyclic electron flow?

23. Why does a plant use both cyclic and noncyclic pathways?

Light Reactions – Cyclic Electron Flow
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Light Reactions – NonCyclic Electron Flow
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24. Describe the organization of the thylakoid membrane, the location of the various components of the light reactions, and how ATP is produced by chemiosmosis.  You may find it helpful to sketch a diagram similar to Figure 10.12, indicating where H+ become concentrated and ATP is produced.

25. Summarize the light reactions below:

	Reactants
	Products

	
	


QUESTIONS – Chapter 10.3:  The Calvin Cycle

26. Summarize the three stages of the Calvin Cycle below:

	Stage


	Summary (Reactants and Products)

	
	

	
	

	
	


27. Fill in the following diagram by correctly identifying the molecules. 
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28. What is the role of Rubisco in the Calvin cycle?   (What is its more formal name?)

29. Where does the Calvin Cycle occur within the chloroplasts?

30. For each glyceraldehydes-3-phosphate molecule that exits the Calvin cycle:

________
molecules of CO2 enter the cycle

________
molecules of ATP are used

________
molecules of NADPH are used

________
turns of the Calvin cycle are required

31. What are the possible fates of G3P?

32. For each glucose molecule produced by photosynthesis:

________
molecules of CO2 are used

________
molecules of ATP are used

________
molecules of NADPH are used

________
turns of the Calvin cycle are required

33. Summarize the Calvin cycle below:

	Reactants
	Products



	
	


QUESTIONS – Special Adaptations and Photosynthesis

34. The majority of green plants carry out photosynthesis as described and are called __________ plants.

35. Provide the following information about photorespiration.

	What is photorespiration?
	

	Why does it occur?
	

	What effect does it have on photosynthetic output?
	


36. What environmental conditions foster photorespiration?

37. How have each of the following reduced the effects of photorespiration?

	C4 Plants


	

	CAM Plants


	


38. What specific cell type does carbon fixation occur in:

C3 plants

_____________________________________

C4 Plants

_____________________________________

CAM plants
_____________________________________

39. What enzyme catalyzes the primary carbon fixation step in:

C3 plants

_____________________________________

C4 Plants

_____________________________________

CAM plants
_____________________________________

40. What types of climate would you expect to find C4 and CAM plants?

41. Describe the anatomical differences in leaf structure between a C3, C4, and CAM plant and relate these to the differences in carbon fixation observed in each.
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