Study Questions for Biophysics: A Physiological Approach
Chapter 9

1. Why do we know that Na+ cannot be at equilibrium across a cell membrane, and that it must be actively transported?

2. Why does chloride ion have such different concentrations in different cells?

3. Why do patch-clamp recordings show digital channel behavior?

4. Why does the Na+ current have an inflection point at 0 mV on the current-voltage relation?

5. What is indicated by the decrease in the value of the dielectric constant in the channel of a protein?

6. If membrane electric fields are strong enough to cause molecular dissociation, how do agonists ever bind to membrane protein receptors?

7. During the propagation of the action potential down a membrane by local current circuits, is the downstream channel that opens more likely to be a sodium channel or a potassium channel?

8. As Na+ and K+ ions move through an ion channel, neither is attached to water molecules by hydrogen bonds.  What affects are the formation of new hydrogen bonds with water likely to have on each of these ions as they emerge from the mouth of a channel and diffuse away from the membrane?

9. Since ions have a charge, they will move in an electric field.  Draw a graph showing the relation between the velocity of a sodium and calcium ions in an electric field.

10. Ions increase their migration velocity in electric fields when stripped of their hydration, but not a greatly as the Stoke’s equation would predict based on their decrease in radius.  Why?

11. An agonist approaches its receptor on a membrane.  The agonist is a dipole.  What factors will control to what degree the agonist is oriented, i.e., has its rotation restricted, by the membrane electric field?  Consider both those factors that will make the agonist more likely and those that will make it less likely to orient, and the distances over which those factors will operate.

12. What aspect of cardiac structure can be ascertained by the P and T waves?  



































































