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1.
Scientists have been able to induce chloroplasts to produce ATP in the dark. First, they remove intact chloroplasts from plants. Next, they soak the chloroplasts in a solution with a low pH (about 4) and keep them in the dark. After a period of time, the chloroplasts are removed from the low pH solution and placed in a higher pH solution (about 8), again in the dark. ATP is soon found to be present in the higher pH solution. Write your answers to the following in the spaces below.

a.
Evaluate the results of this experiment. Include an explanation of what apparently happened to the chloroplasts while they were in the low pH solution and how this enabled them to produce ATP when they were placed in the higher pH solution.

b.
What was simulated in this experiment that normally occurs in chloroplasts exposed to light?

c. 
Predict what would happen if you moved the chloroplasts to a light environment when they are placed in a higher pH solution.


2.
All of the major components of the light reactions, including the pigment molecules clustered in photosystems I and II, are located in the thylakoid membrane.
a. What is the advantage of having these components confined to the same membrane rather than dissolved in the stroma or the cytosol?

b. Predict what would happen if the pigment molecules where in different membrane between the two photosystems.

3.
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Refer to the illustration above. Amy wants to test the hypothesis that the rate of photosynthesis is directly related to the light level to which plants are exposed. She has chosen the aquatic plant Elodea as her study organism. In her experimental design, she has four different tanks in which she will place Elodea plants. Each Elodea plant will be placed inside an inverted test tube. She plans to estimate the relative rate of photosynthesis by measuring the amount of oxygen produced by plants placed under different light levels. She plans to compare the amount of oxygen gas that collects in the top of each of the test tubes.

Amy plans to place tank 3 next to a window in the classroom. She plans to place tank 2 ten feet away from the window. She plans to place tank 1 twenty feet away from the window. She plans to place tank 4 in the classroom’s refrigerator, because it is the only place she can find that is dark. Write your answers to the following in the spaces below.

a. What is wrong with the design of Amy’s experiment?

b. What could Amy change in her experimental design to make it a better experiment?

c. Design another experiment to test this hypothesis. 
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