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Energy in Biological Systems

Energy is the capacity to do work or to cause change. Energy commonly exists in various forms: (1) thermal, or heat, energy from molecular motion; (2) radiant (wave) energy from visible light or other rays; (3) electrical energy from a flow of electrons; (4) mechanical energy from a physical change in position; (5) atomic energy from reactions in the nucleus of an atom; and (6) chemical energy present in the bonds of molecules. Cells are far too fragile to rely in any constant way on thermal or atomic energy for cell transactions. Cells are largely chemical entities, so it is only logical that chemicals are the basis of cellular energetics.

Fortunately for cells, energy is convertible from one form to another. Light energy is convertible to heat energy; heat is convertible to light; light to chemical; chemical to mechanical; and so on. This phenomenon allows for the biological world to use energy effectively and efficiently. For example, photosynthetic microbes trap the energy in visible light and transform it into the chemical energy of nutrients. This chemical energy can be transformed to the mechanical energy of flagellar movement, or it can even produce light. Conversions do not occur without some energy being lost as heat (in amounts compatible with life). But even heat serves a useful purpose by maintaining a temperature optimal for enzyme function.
An overview of cellular energy (glycolytic) metabolism, courtesy of the University of Virginia

http://www.people.virginia.edu/~rjh9u/metab1.html
Review the basics of the Calvin Cycle, thanks to Prof. Robert J. Huskey of the University of Massachusetts, Amherst.

http://www.bio.umass.edu/biology/conn.river/calvin.html
