	Photosynthesis Study Guide
	


	1. Give several examples of life processes that require energy.



	2. What is the major light absorbing pigment in plants?



	3. What two things are formed by plants when carbon dioxide & water are combined using sunlight as the energy?


	4. Clusters of light absorbing pigments located in the thylakoid membranes of a chloroplast are called what?


	5. Do all organisms require energy?


	6. Are all wavelengths of sunlight absorbed by a plant to make sugar? Explain. 


	7. Only ___________, not heterotrophs, carry on photosynthesis.


	8. When the products of one chemical reaction are used as the reactants for the next reaction, the series of reactions is known as a ___________________ pathway.


	9. Plants cells use light to make what two energy carrying molecules?


	10. What sugar is the final product of photosynthesis?


	11. Can the dark reactions of photosynthesis occur during the daytime or only in the dark?

	

	12. How do heterotrophs obtain their energy?


	13. What is the original source of energy for all living things on earth?


	14. Stacks of thylakoids called grana are suspended in the fluid inside chloroplasts called __________.


	15. Light travels to plants as tiny packets of radiant energy called _________.


	16. Chlorophyll of plants looks green because green light is ______________ to your eye.


	17. What happens to the electrons of chlorophyll when they are stuck by sunlight?


	18. What gas is put back into our atmosphere by photosynthesis?


	19. Complex carbohydrates are made during what cycle during photosynthesis?


	20. Oxygen made during photosynthesis comes from the splitting of what molecule?


1. The light reactions of photosynthesis occur in the __________,  and the dark reactions occur in the __________ of the chloroplast. 

A cytochromes, stroma 

B thylakoid membranes, stroma 

C reaction centers, cytochromes 

D stroma, cytochromes 

E antenna complexes, reaction centers 

Photophosphorylation involves ATP   _________

A production during the light reaction of photosynthesis 
B  breakdown during the light reaction of photosynthesis 
C formation during the dark reaction of photosynthesis 
D breakdown during the dark reaction of photosynthesis 

2. The overall source of energy for photosynthesis is: 

A energy of electron transport in the thylakoid membrane 

B energy released when water is oxidized and oxygen is produced 

C energy from the hydrolysis of ATP 

D light energy from the sun 

E energy from the reduced electron carriers NADH and FADH2 

3. The dark reaction is given its name because (1.) it does not require light (2.) light inhibits its functioning  (3.) it is poorly understood (4.) it involves dark pigments 
4. Which of the following does NOT occur during the dark reaction of photosynthesis? 

A. utilization of NADPH 

B. utilization of ATP 

C. reduction of oxygen to produce water 

D. synthesis of glucose 

E. utilization of carbon dioxide 

5.  The net equation for photosynthesis produces (1.) water and carbon dioxide (2.) water and oxygen  (3.) carbohydrate and carbon dioxide (4.) carbohydrate and oxygen 

6. As far as the light reaction of photosynthesis is concerned, what is the role of oxygen? 
(1.) It is a necessary reactant.  (2.) It is a waste product. 
(3.) It is a product that is then utilized in the dark reaction. 
(4.) It is not involved as a product or a reactant. 

7. The essential initial role of light in initiating the light reaction of photosynthesis is to produce 
(1.) free neutrons (2.) free electrons (3.) free oxygen (4.) ATP 

8. The chief purpose of the dark reaction of photosynthesis is the production of (1.) oxygen (2.) NADP+  (3.) carbohydrate (4.) carbon dioxide   

9. The function of water in photosynthesis is to 
(1.) combine with carbon dioxide  (2.) absorb light energy 
(3.) supply electrons and H+ for the light-dependent reactions 
(4.) provide molecular oxygen for the light-independent (dark) reactions 

10. The most stable form of chemical energy converted from sunlight energy is found in 
(1.) glucose (2.) pyruvic acid (3.) oxaloacetate (4.) carbon dioxide (5.) none of these 

11. The fixation of carbon dioxide into energy rich glucose occurs during 
(1.) glycolysis (2.) the Krebs citric acid cycle (3.) noncyclic photophosphorylation 
(4.) the Calvin cycle (5.) the electron transport system production of ATP 

12. It is currently believed that the specific enzymes necessary for the fixation of carbon dioxide 
into energy rich glucose are located in the (1.) lysosomes (2.) ribosomes 
(3.) mitochondrial cristae (4.) chloroplast grana (5.) chloroplast stroma 
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Which of these is a function of cuticle in a plant? 
(1.) To direct chromosomes during meiosis. 
(2.) To form a barrier to water loss on the leaf surface. 
(3.) To provide a cue for stoma opening and closing. 
(4.) To store the energy of photosynthesis in the form of chemical bonds. 
(5.) Transporting minerals from the roots. 

14. In the conversion of energy-poor carbon dioxide into energy rich glucose 
(1.) ATP is used (2.) pyruvic acid is produced (3.) molecular oxygen is produced 
(4.) ATP is produced (5.) NADPH2 is produced 

15. The cristae membrane is to respiratory chain enzymes as the thylakoid membrane is to 
(1.) glycolytic enzymes (2.) proteolytic enzymes (3.) Calvin cycle enzymes 
(4.) photosystem I and II enzymes 

16. Which statement is FALSE? 
(1.) Photosynthesis is initiated by the absorption of light energy by chlorophyll molecules. 
(2.) The chlorophyll molecules of illuminated chloroplasts are raised to a higher energy level. 
(3.) The biochemical activities of the light reaction occur in the grana. (4.) Some of the energy of the excited electrons is used to split carbon dioxide into carbon and oxygen. 

17. Which statement concerning chloroplasts is FALSE? 
(1.) They make insufficient amounts of ATP to drive the photosynthetic process. 
(2.) They have DNA separate from nucleic DNA. 
(3.) They contain grana. 
(4.) They have their own ribosomes. 
(5.) They can function outside a cell. 

21. By using the isotope oxygen-18 as a tracer element, it has been possible to show that the oxygen 
released in photosynthesis comes from 
(1.) oxygen-16 (2.) carbon dioxide (3.) water (4.) carbon dioxide and water 

18. 24. The dark reactions of photosynthesis produce 
(1.) hexose sugars (2.) carbon dioxide (3.) ATP (4.) all of the previous substances 
19. Photosynthesis is the process by which  
1.  the potential energy of glucose is transferred to ATP molecules 
2.  glucose is gradually broken down to form lactic acid or alcohol 
3.  two glucose molecules combine to form maltose and water  
4.  light energy is converted into the chemical energy of glucose 

20. A green plant is kept in a brightly lighted area for 48 hours. What will most likely occur if the light intensity is then reduced slightly during the next 48 hours?   1.  Photosynthesis will stop completely. 
2.  The rate at which nitrogen is used by the plant will increase. 
3.  The rate at which oxygen is released from the plant will decrease. 
4.  Glucose production inside each plant cell will increase. 

21. Much of the carbon dioxide produced by algae is not excreted as a metabolic waste because it   
1.   can be used for photosynthesis   2.  cannot pass through cell membranes   
3.   is needed for aerobic respiration   4. is used for the hydrolysis of proteins

22. Which activity occurs in the process of photosynthesis?
1.    Chemical energy from organic molecules is converted into light energy. 
2.    Organic molecules are obtained from the environment.
3.    Organic molecules are converted into inorganic food molecules. 
4.    Light energy is converted into the chemical energy of organic molecules.

23. Most of the food and oxygen in the environment is produced by the action of
1.    heterotrophic bacteria   2.   aerobic protozoans      3.    autotrophic organisms

24. Plants store carbohydrates in the form of   1.  amino acids   2.  fatty acids  3.  starch   4.  nucleic acids

25. Which organisms are not able to make organic molecules from inorganic raw materials?  1. mushrooms      2.  algae   3.  bryophytes   4. tracheophytes

26. Eating a sweet potato provides energy for human metabolic processes.  The original source of this energy is the energy  
1.   in protein molecules stored within the potato   
2.   from starch molecules absorbed by the potato plant    
3.    made available by photosynthesis   
4.    in vitamins and minerals found in the soil 

27. Which reactions are involved in the process of photosynthesis?  
1.   photochemical reactions, only   2.   carbon-fixation reactions, only 
3.   both photochemical and carbon-fixation reactions 
4.   neither photochemical nor carbon-fixation reactions

28. An inorganic molecule required by green plants for the process of photosynthesis is 
1.    oxygen    2.  starch   3.   carbon dioxide    4.  glucose
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29. Base your answer on the diagram which represents some of the events that take place in a chloroplast and on your knowledge of biology. Chlorophyll is most closely associated with the chemical events that involve the  ____________________                                                                                                          1. production of gas D   2. absorption of gas E 
3. use of compound C    4. contents of region F
30. Photosynthesis is the process by which                                                                                                                         1. the potential energy of glucose is transferred to ATP molecules 
2. glucose is gradually broken down to form lactic acid or alcohol 
3. two glucose molecules combine to form maltose and water 
4. light energy is converted into the chemical energy of glucose
31. Plants store carbohydrates in the form of
1. amino acids       2. fatty acids     3. starch      4. nucleic acids
32. Which activity occurs in the process of photosynthesis?
 1. Chemical energy from organic molecules is converted into light energy. 
2. Organic molecules are obtained from the environment. 
3. Organic molecules are converted into inorganic food molecules. 
4. Light energy is converted into the chemical energy of organic molecules.
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33. The graph represents the absorption spectrum of chlorophyll. The graph indicates that the energy used in photosynthesis is most likely obtained from which regions of the spectrum?                              1. yellow and orange red                                         2. violet blue and green                                              3. orange red and violet blue                                      4. green and yellow

34. Four identical groups of geranium plants were grown under conditions that were the same except for the color of light.  The least amount of oxygen would be produced by those plants grown in  
1.  red light   2.  white light  3.  violet light  4.  green light

35. Much of the carbon dioxide produced by algae is not excreted as a metabolic waste because it
1. can be used for photosynthesis       2. cannot pass through cell membranes                                                  3. is needed for aerobic respiration     4. is used for the hydrolysis of proteins
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Most of the food and oxygen in the environment is produced by the action of
1. saprophytic bacteria 2. heterotrophic bacteria 
3. aerobic protozoans 4. autotrophic organisms

37. Why is the organism in the adjacent diagram above considered a heterotroph rather than an autotroph? 
1. It manufactures its own food.


 2. It divides by mitosis.  
3. It transforms light energy into chemical energy.     4. It absorbs preformed organic molecules.


38. Which reactions are involved in the process of photosynthesis?
1. photochemical reactions, only     2. carbon-fixation reactions, only 
3. both photochemical and carbon-fixation reactions 
4. neither photochemical nor carbon-fixation reactions

39. An inorganic molecule required by green plants for the process of photosynthesis is                            1. oxygen    2. starch           3. carbon dioxide    4. glucose

40. Eating a sweet potato provides energy for human metabolic processes.  The original source of this energy is the energy _________________________
1. in protein molecules stored within the potato                                                                                                    2. from starch molecules absorbed by the potato plant 
3. made available by photosynthesis                                                                                                                 4. in vitamins and minerals found in the soil   
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41. In the setup shown above in the diagram, which color light will cause the plant to produce the smallest number of gas bubbles? 
1. red 2. orange 3. blue 4. green
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42. An organism was added to a test tube containing water, which was then sealed and placed in sunlight. The graph above shows an increase in the oxygen content of the test tube over a period of time. Which type of organism was most probably added to the test tube? 
1. fresh-water animal   2. green alga    3. ameba    4. virus

43. A green plant is kept in a lighted area for 48 hours. What will most likely occur if the light intensity is increased slightly during the next 48 hours?
1. Photosynthesis will stop completely. 
2. The rate at which nitrogen is used by the plant will decrease. 
3. The rate at which oxygen is released from the plant will decrease. 
4. Glucose production inside each plant cell will increase. 


44. If the leaves of a geranium plant receive an adequate supply of raw materials, which graph below shows how the rate of photosynthesis is related to increasing light intensity received by the plant? 
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