Study Questions for Biophysics: A Physiological Approach
Chapter 11

1. Why do most biological systems not show elastic-viscous-inertial behavior?

2. Draw an energy diagram showing the transition from one negative feedback state to a new state following a positive feedback transition?

3. What would be the consequences of a system that has negative feedback, but never undergoes positive feedback?

4. What kind of energetic death would occur during cyanide poisoning?  

5. During evolution, speculate on the energetic conditions that would have been necessary for biological molecules to exist an ancient environment when the solar radiation reaching the earth’s surface would have been greater.  How could molecular coupling have contributed to molecular evolution?

6. Why will biological system passing through chaotic state not always remain dysfunctional?

7. At ovulation, a follicle ruptures, releasing the ovum with its corona radiata into the abdomen. Explain how this process can be modeled using catastrophe theory.  In producing a model, what physical parameters of the follicle would be critical in producing the catastrophic event, and how will those parameters change in the growing follicle?
8. There are different models of energy states of systems, including unstable, stable, indifferent and metastable states, with the metastable states applicable to physiological systems.  Consider the transition of fibrinogen to fibrin, and of fibrin from its free to its linked states during blood clotting.  Your analysis should include a diagram with the different states (fibrinogen, free fibrin, and linked fibrin) and the transitional energy barriers between them relative to the ambient energy.  What would be the effect of thrombin on these diagrams?

9. One of the most identifiable causes of death is cardiac muscle cell fibrillation.  The cardiac cells go from having a regular, predictable rhythm, to having dis-coordination that prevents the efficient pumping of blood.  Model the conversion from the stable rhythm to fibrillation. Then model how the application of a sudden high voltage can return the system to its regular rhythm.


































































