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Ms. Thayer

AP Biology

BIOLOGY Section II: Free-Response Question – Photosynthesis
This is a free-response question from a previous AP Biology Exam. Read the question carefully and completely. Write your response in the space provided following the question. Answers must be written out in paragraph form. Outline form is not acceptable. Remember that labeled diagrams may be used to supplement discussion, but unless specifically called for by the question, a diagram alone will not receive credit.  Section a is worth 10 points, section b is worth 9 points and section c is worth 6 points for a total of 25 points for this question.
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Color Wavelength (nm)
Violet 380-450
Blue 450475
Cyan 475-495
Green 495-570
Yellow 570-590
Orange 590-620
Red 620-750

2. An absorption spectrum indicates the relative amount of light absorbed across a range of wavelengths. The
graphs above represent the absorption spectra of individual pigments isolated from two different organisms.
One of the pigments is chlorophyll a, commonly found in green plants. The other pigment is bacteriorhodopsin,
commonly found in purple photosynthetic bacteria. The table above shows the approximate ranges of
wavelengths of different colors in the visible light spectrum.

(a) Identify the pigment (chlorophyll a or bacteriorhodopsin) used to generate the absorption spectrum in each
of the graphs above. Explain and justify your answer.

(b) In an experiment, identical organisms containing the pigment from Graph II as the predominant light-
capturing pigment are separated into three groups. The organisms in each group are illuminated with light
of a single wavelength (650 nm for the first group, 550 nm for the second group, and 430 nm for the
third group). The three light sources are of equal intensity, and all organisms are illuminated for equal
lengths of time. Predict the relative rate of photosynthesis in each of the three groups. Justify your
predictions.

(c) Bacteriorhodopsin has been found in aquatic organisms whose ancestors existed before the ancestors of
plants evolved in the same environment. Propose a possible evolutionary history of plants that could have
resulted in a predominant photosynthetic system that uses only some of the colors of the visible light
spectrum.




