Study Questions for Biophysics: A Physiological Approach
Chapter 1

1. For the system diagrammed below, describe what is happening at point B.  
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2. Below is the Maxwell energy distribution equation.  Which part of this equation indicates that the molecules have only kinetic energy, not potential energy?
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3. Show why, during the formation of a thymine dimer by UV radiation, the energy is neither released as a photon nor entirely as heat.  
4. Describe how electromagnetic radiation results in the production of oxygen radicals, and why oxygen radicals are so destructive.

5. In the figure below, PCr is saturated in the upper MRS spectrum, but not in the control, lower spectrum.  Where did the saturated PCr go?
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6. Why can humans detect sounds with negative decibels at 3000 Hz?
7. The basilar membrane thickens slowly over time, resulting in a loss of high frequency hearing.  Explain whether this loss could be due to a change in membrane stiffness (which way), a change in membrane density (which way), or both.

8. Consider a molecular system at equilibrium.  We are able to rapidly annihilate every molecule with an energy greater than 2kT, before the system is allowed to return to equilibrium.  Please diagram and describe the molecular energy distribution before the annihilation event, at the exact moment of annihilation, and once the system has returned to equilibrium.
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