BIOL 1406 Discussion Questions: Photosynthesis
1.
a)  Describe the main functions of the light-dependent reactions of photosynthesis.
b)  Describe the main functions of the light-independent reactions (Calvin cycle).

2.
Write a summary equation for the process of photosynthesis, and then answer the following questions:


a)  Where does the hydrogen needed to make glucose come from?

b)  Where does the oxygen needed to make glucose come from?

c)  Where does the molecular oxygen produced during photosynthesis come from?

3.
Discuss the structure of a chloroplast and describe each of the following parts: outer membrane, inner membrane, thylakoid, granum, thylakoid membrane, stroma, photosystem.  

4.
Which part of the chloroplast is the site of the light reactions?  Which part is the site of the Calvin cycle?

5.
Describe the basic absorption spectrum for chlorophyll.  What does this tell you about the optimum wavelengths of light for photosynthesis?

6.
Describe the experiment that Englemann did with Spirogyra in 1882.  Explain why the bacteria congregated in the blue and red regions of the spectrum

7.
Describe the structure of a photosystem and explain the roles of the antenna complex and reaction center in converting light energy into chemical energy.

8.
How do pigments in the antenna complex of a photosystem differ from the pigments in the reaction center?

9.
Describe the path that electrons follow during noncyclic photophosphorylation in plants, and explain how ATP and NADPH are produced during this process.

10.
Describe the path that electrons follow during cyclic photophosphorylation in plants, and explain how ATP is produced during this process.

11.
How are cyclic and noncyclic photophosphorylation similar?  How are they different?

12.
Explain why many plant species sometimes switch from noncyclic to cyclic photophosphorylation.

13.
Describe the process of carbon fixation during the Calvin cycle.

14.
During the Calvin cycle, how is G3P manufactured from carbon dioxide and RuBP?

15.
How many carbon atoms does G3P have and what is this molecule used for?

16.  Explain how the metabolism of mitochondria and chloroplasts are related.

17. Compare and contrast mitochondria and chloroplasts. In what way are their structures similar and different? What molecules or systems function in both types of organelles? Which enzymes or processes are unique to each organelle?  

18. Consider plants that occupy the top, middle, or ground layer of a forest, and algae that live near the surface of the ocean or in deeper water. Would you expect the same photosynthetic pigments to be found in species that live in these different habitats? Why or why not? How would you test your hypothesis?

19. 
TABLE: Photosynthesis Compounds

	Are the compounds listed here used or produced in:
	Photosystem I?
	Photosystem II?
	The Calvin cycle?

	Glucose
	
	
	

	O2
	
	
	

	CO2
	
	
	

	H2O
	
	
	

	ATP
	 
	
	

	ADP   P  i
	
	
	

	NADPH
	
	
	

	NADP
	
	
	


20. Which light reaction system (cyclic or noncyclic) would a chloroplast use in each situation?

a. Plenty of light is available, but the cell contains little NADP.

b. There is plenty of light, and the cell contains a high concentration of NADP.

21. The metabolic pathways of organisms living today evolved over a long period of time—undoubtedly in a stepwise fashion because of their complexity. Put the following processes in the order in which they might have evolved, and give a 
short explanation for your arrangement.

           ___ Krebs cycle

           ___ Electron transport

           ___ Glycolysis

           ___ Photosynthesis

22.  The leaves of a newly reported flower species appear to be reddish yellow.

What wavelengths of visible light does the pigment of leaves of this plant species reflect

in order to appear to be reddish yellow?

23. Some photosynthetic organisms contain chloroplasts that lack photosystem II, yet are able to survive. What would be the best way to detect the lack of photosystem II in these organisms?
