PHYSIOLOGY EXAM 1 2003
1. I f you could suddenly remove all the ATP from a nerve cell, what would happen?

A. The cell would immediately depolarize to 0 millivolts.

B. The cell could generate action potentials for a few minutes following removal of the ATP. 

C. The cell would shrink due to accumulation of intracellular Na+.

D. The Na+ concentration inside the cell would decrease

2. A compound is diffusing through a thick layer of some substance (agar, for example). If the time allowed for diffusion is doubled, how much further will the compound diffuse into the substance?

A. The compound will diffuse twice as far into the substance. 

B. The distance the compound will diffuse into the substance will be greater by a factor of √2.

C. The compound will diffuse half as far into the substance.

D. The compound will diffuse three times as far into the substance.

3. Which of the following statements is NOT TRUE?

A. Carrier systems are formed from specific integral membrane proteins.

B. The plasma membrane is more permeable to lipophilic (hydrophobic) substances than hydrophilic substances.

C. The transmembrane flux of glucose being transported by a simple carrier system is directly proportional to the difference in glucose concentrations across the membrane.

D. Plasma membranes are very permeable to a substance if the partition coefficient of the substance is high.

4. A cell has normal intracellular concentrations of Na+, K+, Ca2+, Cl- and is placed in normal plasma. If the membrane conductance of this cell was due to only one ionic species, the resting potential of the cell would equal the Nernst potential for that ion.

A. True.

B. False

5. A normal cell is placed into each of the following solutions. Which of these solutions will cause a long-term shrinkage of the cell?

A. 145 mM NaCl (σ = 1 for NaCI).

B. 580 mM sucrose (σ = 1 for sucrose). 
C. 145 mM NaCl + 290 mM urea (σ = 0.2 for urea). 

D. 580 mM urea.

6. The CI-/HCO3- exchanger in the red blood cell is an example of an electroneutral countertransporter system. Which of these statements is always true about this countertransporter system ?

A. For every (-) charge that enters the cell via the transporter, a (-) charge leaves the cell.

B. Two different solute molecules are both either transported into the cell, or are 1 both transported out of the cell
C. ATP is hydrolyzed by the transporter to provide a direct source of energy for the movement of the ions.

D. Transport of one solute molecule (e.g., the CI) can take place without the other solute (e.g., HCO3-) being present.

7. Which of the following manipulations will stop or slow the Na+/K+ active pump?
A. Decreasing the intracellular [K+].

B. Decreasing the extracellular [K+].

C. Increasing the intracellular [ATP].

D. Decreasing the extracellular [Na+].

8. Use the transference equation to calculate the resting membrane potential from the data in the following table:

Transference equation is: Em= TKEK+ TNaENa + TCIECI


Where: TK = gK/(gK+ gNa + gCl), TNa = gNa/(gK+ gNa + gCl) and TCl = gCl/(gK+ gNa + gCl)
	Ionic Conductances (nanoSiemens, nS)
	Equilibrium Potentials (millivolts, mV)

	gK
	gNa
	gCl
	EK
	ENa
	ECI

	20 nS
	5 nS
	75 nS
	-90mV
	+60mV
	-80mV



The membrane potential for the data in Table 1 is:

A. +30 mV

B. +60 mV

C. -90 mV

D. -75 mV

9. The resting potential of a mammalian cell is not equal to the Nernst (equilibrium) potential for K+ because:

A. the cell membrane is permeable only to Na+.

B. the K+ conductance (gK) of the resting membrane is zero. .

C. the cell membrane is slightly permeable to other ionic species besides K+.

D. the cell is normally in a state of equilibrium with respect to K+.
10. A normal cell is placed in a bathing solution where the K+ concentration is 1.35 mM. Assume that the intracellular [K+] remains at the normal value of 135 mM. Use the Nernst equation to calculate EK, the equilibrium potential for K+, under these conditions. EK is equal to:

A. -122 mV

B. -61 mV

C. +61 mV

D. -90 mV

11. During one action potential in a typical nerve:

A. The equilibrium potentials for Na+ and K+ (ENa and EK) change markedly.

B. The intracellular [K] concentration is significantly reduced.

C. The intracellular [Na] concentration is significantly increased.

D. Na conductance suddenly increases and then decreases.

12. If in a nerve, the m and h gates are open but the n gates are closed, then the nerve membrane potential is in which state ?

A. The resting state.

B. The rising phase (upstroke) of the action potential.

C. The falling phase (downstroke) of the action potential.

D. Relative refractory period.

13. At the peak of the nerve action potential, the inward current 

A. is equal and opposite to the outward current.

B. is carried by Ca2+ ions.

C. is carried only by K+ ions.

D. Is zero. 

14. The absolute refractory period of a nerve includes all the upstroke phase and the first part of the downstroke phase. During the first part of the downstroke phase, which is correct?
A. Most of the m gates are open and most of the h gates are open.
B. Most of the m gates are open and most of the h gates are closed. 

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

D. Most of the Na+ channels are in the same state as they are at the resting potential.

15. If a nerve is only permeable to Na+ and K+, the membrane potential Em
A. will always be equal to EK
B. will always be between EK and ENa
C. will always be equal to ENa
D. will always be equal to the sum of EK and ENa
16. Chronaxie is defined as the duration of stimulation required to cause an action potential when using a stimulation current equal to twice the rheobase current.

A. True 

B. False

17. The conduction velocity of a normal, myelinated nerve

A. is proportional to √D, where D is the axon diameter.

B. is proportional to the axon diameter, D.

C. is proportional to the time constant, τ.

D. is proportional to the membrane capacitance, Cm.

18. Which one of the following will increase the conduction velocity of a nerve axon?

A. An increase in the time constant

B. An increase in the length constant

C. A decrease in the diameter

D. None of the above

19. As an action potential is conducted down a normal axon, the current that is exiting the nerve ahead of the action potential is carried by which ion or ions ?

A. Na
B. K

C. Both Na and K

D. Ca
20. The skeletal muscle protein that hydrolyzes ATP and makes the thin filaments slide past the thick filaments is which of the following ?

A. tropomyosin

B. troponin 

C. myosin

D. actin

21. Electrical transmission between 2 cardiac muscle cells via gap junctions:

A. requires the presence of neurotransmitters stored in vesicles.

B. is more rapid than transmission at chemical synapses in the brain.

C. will remain normal even if the intracellular Ca2+ concentration is increased above normal

D. can only be uni-directional.

22. Miniature endplate potentials (mepp's) at the neuromuscular junction

A. result from the simultaneous release of about 300 vesicles of acetylcholine from the motor nerve terminal.

B. result from action potentials in the motor nerve to that muscle.

C. result from the release of one or a few vesicles of acetylcholine from the motor nerve terminal. 

D. usually are sufficient to make the skeletal muscle membrane reach threshold and fire an action potential.

23. Gamma-amino butyric acid (GABA)

A. opens a channel equally permeable to Na+ and K+ when it binds to its receptor on the postsynaptic membrane.

B. is made from the amino acid precursor glutamate in some nerve terminals.

C. causes EPSP's when it binds to its post synaptic receptor.

D. binds to the NMDA-type receptor but not the AMPA-type receptor.

24. Which of these statement about EPSP's (excitatory postsynaptic potentials) and IPSP's (inhibitory postsynaptic potentials) is TRUE?

A. An IPSP is depolarizing.

B. Binding of glutamate to its postsynaptic receptor will always cause an IPSP in the postsynaptic membrane.

C. EPSP's on a dendrite of a neuron are conducted without decrement to the axon hillock.

D. Binding of an inhibitory neurotransmitter to a postsynaptic receptor can make the postsynaptic cell less likely to reach threshold, even though there is no hyperpolarization of the membrane.

25. Which of the following statements about a skeletal muscle sarcomere is TRUE?

A. As the sarcomere length decreases from 2.0 µ to 1.5 µ, there is less interference between the thin filaments from opposite ends of the sarcomere.

B. The maximum number of cross bridges can be formed when the sarcomere length is between 2.0 µ and 2.2 µ.

C. As the afterload increases, the velocity of shortening (velocity of contraction) increases.

D. If the sarcomere length exceeds 3.2 µ, the passive force becomes small.

26. When a skeletal muscle is tetanized, it develops more contractile force it develops more force than it does during a single twitch because:

A. the sarcomeres are stretched closer to the optimal length during a tetanus.

B. the series elastic element is stretched out more fully during a tetanus.

C. the muscle membrane has a longer absolute refractory period during a twitch than during a tetanus.

D. less transmitter agent is released by the motor nerve at each action potential during a twitch compared to the amount released at each action potential during tetanic stimulation.

27. If all intracellular ATP were removed from a contracting skeletal muscle:

A. the muscle would return to its relaxed resting state.

B. the actin-myosin cross bridge would be maintained (rigor formation).
C. the velocity of shortening within each sarcomere would increase.

D. Ca2+ would be resequestered at a rate more rapid than normally.

28. When Ca2+ is removed from troponin in skeletal muscle, what happens ?

A. Contraction.

B. Relaxation.

C. Relaxation followed by a contraction.

D. No change

29. Which statement about the length of the filaments in a skeletal muscle undergoing shortening is TRUE?
A. Only the thick filament lengths remain constant.

B. Only the thin filament lengths remain constant.
C. The length of both the thick and thin filaments remain constant.

D. Both the thick and thin filaments shorten significantly.
30. In a Nernst equilibrium where K+ is the permeable ion.

A. the electrochemical potential of K+ is greater on one side of the membrane than the other.

B. there must be a continuous input of energy, usually as ATP, to maintain the equilibrium concentrations of K+.

C. the charge on the anion does not affect the diffusion of the K+ down its concentration gradient.
D. the force exerted on a K+ ion by the concentration gradient is equal and opposite to the force exerted on it by the electrical field.
