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Honors Biology: Sections 7.1 to 7.5 Guided Reading (Photosynthesis Overview)
What are the similarities and differences between Cellular Respiration and Photosynthesis in terms of energy and the general chemical equation for each?

How does the process of photosynthesis capture and store energy?
1. On your own…Read sections 7.1 to 7.5
2. Define the following terms:
· Photosynthesis: The process used by plants, autotrophic protists and some bacteria of using light energy, carbon dioxide and water to make sugar and other organic food molecules.
· Autotrophs:
An organism that is capable of making its own food (usually using photosynthesis) and thereby sustains itself without consuming organic molecules derived from other organisms
· Heterotrophs: An organism that cannot make its own food and must consume organic molecules from other organisms
· Producers: An organism that makes its own food molecules (i.e. autotrophs)
· Consumers (from p. 3): An organism that obtains its food by eating plants or animals that have eaten plants. (i.e. heterotrophs)
· Chlorophyll: A green pigment in plants that converts light energy to chemical energy
· Mesophyll: The green tissue of the interior of a leaf, the main site of photosynthesis
· Stomata: Tiny pores in the surface of a leaf through which CO2 and oxygen are exchanged with the atmosphere
· Light reactions: The first stage of photosynthesis where solar energy is converted to chemical energy in the form of ATP and NADPH
· Calvin Cycle: The second stage of photosynthesis that uses the energy from the light reactions along with CO2 to power the synthesis of a sugar molecule
· Carbon fixation: The incorporation of atmospheric CO2 into organic sugar molecules
3. What is the general chemical formula used to represent photosynthesis:
6CO2 + 6H2O + sunlight (energy) → C6H12O6 + 6O2
4. Describe the structure of the chloroplast (include: stroma, grana, thylakoids)
The chloroplast is a membrane-bound organelle that also has an inner membrane which encloses the stroma. The stroma suspends a series of membranous sacs called thylakoids, which can be stacked into pillars called grana. The purpose for this stacking of membranes is to provide an area in which to build a concentration gradient.
5. What is the ultimate goal of photosynthesis?

To produce sugar molecules which store chemical energy and that can be used as precursors to build other organic molecules. Literally means to “put together with light”.
6. Where does the oxygen released by photosynthesis come from? How did the use of isotopes help answer this question?
If you look at the reactants of photosynthesis…they both contain Oxygen. But it is the oxygen from H2O that forms the O2 that is released by plants into the atmosphere.  A radioactive isotope of oxygen (
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) was used to trace the path of oxygen through photosynthesis.
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Figure 7.38  Experiments tracking the oxygen atoms.
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7. Why is photosynthesis considered a “redox” process?
CO2 is reduced to glucose, while H2O is oxidized to O2
8. The first stage of photosynthesis is called the “light reactions”. The purpose is to…
To absorb solar energy and convert it into chemical energy in the form of ATP and NADPH
9. The second stage of photosynthesis is called the “Calvin Cycle”. The purpose is to…

To assemble sugar molecules using atmospheric CO2 along with the energy containing products of the light reactions
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