PHYSIOLOGY EXAM 1 2005
1. Which statement about normal Na+ concentrations is correct?
A. The [Na+] in the extracellular fluid is normally about 140 mM and the [Na+] inside the cell is much less, about 10 mM.

B. The [Na+] is normally about 140 mM in the both the extracellular fluid and the intracellular fluid.

C. The [Na+]  in the extracellular fluid is normally about 10 mM and the [Na+] inside the cell is much higher, about 140 mM.

D. The [Na+] in the extracellular fluid is normally about 4.5 mM and the [Na+] inside the cell is about 10 mM.

2.  An integral membrane protein

A. is only present on the intracellular face of the cell membrane.

B. is only present on the extracellular face of the cell membrane.

C. crosses the phospholipid bilayer and is exposed on both sides of the cell membrane.

D. Is only present in the hydrophobic layer of the phospholipid bilayer
3. Which of these solutes will most easily cross the cell membrane by diffusion through the phospholipid bilayer?

A. a peptide made of 20 amino acids

B. a K+ ion

C. a glucose molecule

D. a fatty acid from butter

4. Normal red blood cell are removed from whole blood and placed in a large volume of each of the solutions below. In which of these solutions will the cell volume be the closest to its volume in normal blood?

A. 145 mM sucrose (σ = 1 .O)

B. 580 mM urea (σ = 0.2)

C. 145 mM NaCl (σ = 1 .O)

D. 45 mM NaCl plus 200 mM urea

5. Animal cells are able to maintain their normal volume because:

A. The Na+ pump keeps Na+ out of the cell, making Na+ functionally impermeable and balancing the tendency of cell proteins to draw water into the cell by osmosis.

B. Animals have a tough, strong cell wall that is able to keep the cell from expanding when water enters by osmosis.

C. Water cannot cross the cell membrane in either direction.

D. There are no impermeable solutes inside the cell to attract water, so there is no driving force for the osmotic flow of water into the cell.

6. When trying to predict whether there will be a long-term change in cell volume when you place a single cell in a large volume of a solution, you need to pay attention to the extracellular concentrations of:

A. all the permeable solutes

B. all the impermeable solutes

C. all the permeable solutes and all the impermeable solutes

D. only urea

7. A form of carrier-mediated transport called the "simple carrier" is responsible for the process we call facilitated diffusion. Which statement about the simple carrier is true?

A. Net flux of solute is not always directly proportional to the concentration difference because the carrier can become saturated.

B. ATP is hydrolyzed as part of the transport process.

C.  The energy in the Na+ gradient is used to transport a solute against its concentration gradient.

D. Two different solutes are required; if either of them is missing,-there is no transport of the other.

8. The CI-/HCO3- exchanger in red blood cells is an example of a counter transport system. Which statement a about the CI-/HCO3- exchanger is true? 

A. The transporter is electrogenic, so the direction of transport will be influenced by the membrane potential.

B. One molecule of ATP is hydrolyzed for each cycle of CI-/HCO3- exchange.

C. If CI- is absent, there will not be any transport of HCO3-

D. CI-+ can be transported by this system even if there isn’t any HCO3 - present.

9. In each cycle of the Na+/K+ pump

A. 3 K+ ions are pumped into the cell.

B. 2 Na+ are pumped out of the cell.

C. 3 Na+ are pumped out of the cell.

D. 2 ATP molecules are hydrolyzed.
10. Suppose that the Nernst equilibrium potential of K+ is -80 mV for a cell. If the membrane potential of this cell, Em = -75 mV, in which direction will K+ ions flow through an open K+ channel?

A. K+ ions will flow into the cell.

B. K+ ions will flow out of the cell.

C. There will be no net movement of K+ ions because K+ will be at equilibrium,
D. There is no way to predict in which direction K+ ions will flow
11. Use the Nernst equation to calculate Ek (the Nernst equilibrium potential for K+) under these conditions: [K+]outside = 8mM; [K+]inside = 140mM; temperature = 37°C. Ek is:

A. -90.1 mV

B. -75.8 mV

C. +75.8 mV

D. +90.1 mV

12. Use the transference equation to calculate the membrane potential of a cell that is only permeable to Na+ and K+ when TK (the K+ transference) = 0.8, ENa = +70 mV, and EK =-90 mV. The membrane potential is:

A. -90 mV

B. -86 mV

C. -75 mV

D. -58 mV

13. In a cell that is only permeable to Na+ and K+ ions, the transference equation tells us that:

A. The membrane potential is a weighted average of the equilibrium potentials of the two permeable ions.

B. The membrane potential will be somewhere between EK and ENa.

C. The membrane potential will be closer to the equilibrium potential of the ion with the greater transference.

D. all of the above

14. Which is a true statement about the configuration of the gates on the voltage dependent Na+ and K+ channels of a nerve during the upstroke of the action potential?

A. Most of the "m" gates are open, most of the "h" gates are closed, and most of the "n" gates are open.

B. Most of the "m" gates are closed, most of the "h" gates are open, and most of the "n" gates are closed.

C. Most of the "m" gates are open, most of the "h" gates are open, and most of the "n" gates are closed.

D. Most of the "m" gates are closed, most of the "h" gates are closed, and most of the "n" gates are closed.

15. Which is a true statement about the voltage dependent Na+ channels in a nerve during the downstroke of the action potential?

A. Most of the Na+ channels are inactivated.

B. Most of the Na+ channels are closed but available for activation.

C. Most of the Na+ channels are open.

D. These channels are permeable to both Na+ and K+, and at this time K+ is entering the cell through these channels.

16. When a cell that is only permeable to Na+ and K+ ions is at the peak of its action potential, the inward Na+ current

A. is less than but opposite to the outward K+ current.

B. is equal and opposite to the outward K+ current.

C. is greater than but opposite to the outward K+ current.

D. is equal to and in the same direction as the outward K+ current.

17. All other things being equal, which of these nerves will have the highest conduction velocity?

A. myelinated nerve, diameter = 2 microns

B. unmyelinated nerve, diameter = 2 microns

C. myelinated nerve, diameter = 6 microns

D. unmyelinated nerve, diameter = 6 microns

18. A myelinated motor nerve is conducting a single action potential to muscle fibers in your foot. Which statement about this nerve is correct? 

A. All along the entire length of the nerve the membrane potential is the same.

B. The positive charge that is entering the nerve in the upstroke of the action potential is balanced by the entry of an equal amount of negative charge carried by CI- ions.

C. The law of electroneutrality doesn’t apply to a nerve when it is conducting an action potential.

D. As the action potential advances towards your foot, the part of the nerve ahead of the action potential is at its resting potential and the part of the nerve where the action potential has recently passed by is in its refractory period.

19. In a healthy nerve conducting an action potential:

A. the action potential frequently reverses direction and is conducted in the opposite direction.

B. the action potential amplitude (height) gets smaller the further the action potential travels.

C. the maximum number of action potentials the nerve can have in one second is related to the duration of the nerve's refractory period.

D. there are no local circuit currents.

20. After a motor axon has released acetylcholine into the synaptic cleft at the neuromuscular junction, acetylcholine is removed from the synaptic cleft:

A. by being transported intact back into the presynaptic nerve terminal.

B. by being transported intact back into the presynaptic nerve terminal and then inactivated there.

C. by being hydrolyzed by acetylcholinesterase.

D. by simply diffusing out of the synaptic cleft.

21. Which describes the role of Ca2+ ions in synaptic transmission at the neuromuscular junction
A. Binding of acetylcholine to the nicotinic receptor opens Ca2+ channel and Ca2+ entering the muscle through these channels depolarizes the muscle membrane.

B. Depolarization of the presynaptic nerve terminal (the motor axon) opens Ca2+ channels and Ca2+ entering through these channels causes release of acetylcholine into the synaptic cleft.

C. Ca2+ ions are released from the presynaptic nerve terminal by exocytosis and they bind to Ca2+ receptors and depolarize the muscle membrane.

D. Binding of acetylcholine to the nicotinic receptor opens a channel that is permeable to Na+ and Ca2+ and when Ca2+ flows out of the muscle through these channels it depolarizes the muscle membrane.

22. When gamma-amino butyric acid (GABA) binds to GABAA receptors on a postsynaptic nerve, it opens channels:

A. that are permeable to CI- and this decreases the chances of a postsynaptic action potential.

B. that are permeable to CI- and this increases the chances of a postsynaptic action potential.

C. that are permeable to Na+ and this decreases the chances of a postsynaptic action potential.

D. that are permeable to Na+ and this increases the chances of a postsynaptic action potential.

23. Which statement about the NMDA and AMPA types of glutamate receptors is true?

A. The AMPA receptor channels can be blocked by Mg2+ but Mg2+ does not affect the NMDA receptor channels.

B.  The AMPA receptor has channels that can sometimes allow Ca2+ to pass through.

C. The AMPA receptor has channels that allow Na+ and K+ to pass through.

D. Binding of glutamate to both AMPA and NMDA receptors is inhibitory.

24. Suppose the threshold for an action potential in a nerve is -55 mV. Which of these events will be inhibitory?

A. Opening an ion channel that is permeable to an ion whose Nernst equilibrium potential is -80 mV.

B. Opening an ion channel that is permeable to an ion whose Nernst equilibrium potential is 0 mV.

C. Opening an ion channel that is permeable to an ion whose Nernst equilibrium potential is +60 mV.

D. Opening an ion channel that is permeable to an ion whose Nernst equilibrium potential is + 125 mV.

25. Compared to an identical muscle lifting a light afterload, a muscle lifting a heavy afterload:
A. will have a longer latency, a faster shortening velocity, and will be able to shorten a greater distance.

B.  will have a longer latency, a slower shortening velocity, and will not be able to shorten as much.

C. will have a shorter latency, a faster shortening velocity, and will be able to shorten a greater distance.

D. will have a longer latency, a slower shortening velocity, and will be able to shorten a greater distance.
26. Ca2+ switches on the contractile machinery of skeletal muscle when it

A. binds to troponin C

B. binds to the myosin crossbridge
C. binds to actin.

D. activates a protein kinase that phosphorylates myosin.

27. One way that the isometric force developed by skeletal muscle is regulated is by varying the frequency of action potentials: a skeletal muscle that is stimulated at a high frequency develops more force (a tetanus) than the same muscle which is only stimulated once (a twitch). This is because:

A. With repeated action potentials, the cytoplasmic Ca2+ concentration remains elevated long enough that there is time for enough crossbridge cycles to stretch out the series elastic component.

B. With repeated action potentials, the cytoplasmic Ca2+ concentration finally gets high enough to activate the contractile machinery. 

C. It takes several action potentials before Ca2+ binding sites are functional

D. It takes several action potentials to depolarize all parts of the muscle

28. When a skeletal muscle is stretched to a sarcomere length of 3.3 µm (microns):

A. it can develop more isometric force than when its sarcomere length is 2.2 µm (microns).

B.  it can't develop as much isometric force as when its sarcomere length is 3.6 µm (microns).

C. the protein titin begins to resist further stretching of the muscle.

D. all the myosin crossbridges can reach a binding site on the thin filament.
29. In a resting, relaxed skeletal muscle:

A. there is no ATP in the cytoplasm.

B. the myosin crossbridges are strongly attached to actin on the thin filaments.

C. the Ca2+ concentration in the cytoplasm is very high.

D. the myosin crossbridge is prevented from binding to the thin filament because tropomyosin .and troponin are blocking the sites where the myosin crossbridge wants to bind.

30. Which statement about osmolarity is FALSE?

A. A solution with a high osmolarity has a high water concentration.

B. The osmolarity can be thought of as the molar concentration of solute particles of all kinds.

C. The osmolarity of a non-electrolyte like glucose is the same as the molarity, for example, a 100 mM solution is 100 mOsm.

D. The osmolarity of 100 mM NaCl solution is greater than the osmolarity of pure water
