PHYSIOLOGY EXAM 1 2002
1. Which of the following statements is true or correct ?

A. Simple diffusion through a cell membrane requires that an energy source (ATP for example) be utilized.

B. The flux due to diffusion through a cell membrane is greater for water soluble ions than it is for lipid soluble molecules (the same concentration gradients and molecular weights for both types of molecules).

C. One cannot demonstrate the phenomenon of saturation when one is measuring-the flux through a membrane due to diffusion

D. Carriers for transport of molecules across a cell membrane always require a source of energy (ATP for example).
2. Simple carrier mediated flux across a cell membrane:

A. cannot be saturated.

B. Involves intrinsic membrane proteins.

C. always results in a flow of molecules against the concentration gradient.

D. is synonymous with the concept of pores or gates in the cell membrane.

3. If the Na/K pump is poisoned:

A. Na will accumulate outside of the cell.

B. K will accumulate within the cell.

C. Na will accumulate within the cell.

D. Intracellular K will not change.

4. A cell has normal intracellular concentrations of Na+, K+, Ca2+, and Cl- , and is placed in normal plasma. If the membrane of this cell was only permeable to K+, the resting membrane potential of this cell would be equal to

A. ENa+
B. EK+
C. 0 mV

D. ECl- 
5. The electrotonic property of a membrane called the space constant λ, is a way of expressing how far a voltage disturbance passes along an axon before it fades away. At a distance equal to one space constant from a site (x=O) where a hold voltage change is imposed on the membrane, the voltage change is:
A. about one-third of the voltage change at x=0.

B. exactly one half of the voltage change at x=O.

C. about two-thirds of the voltage change at x=O.
D. equal to the voltage change at x=O.

6. The neuromuscular junction (NMJ) is not typical of synapses in the central nervous system (CNS). Which comparison is True?
A. Each presynaptic action potential at the NMJ releases about the same number of vesicle as does a presynaptic action potential in the CNS

B. Like the NMJ, most synapses in the CNS have only one presynaptic neuron

C. Like the NMJ, release of the neurotransmitter from the presynaptic nerve terminal in the CNS is caused by exocytosis of neurotransmitter from vesicles in response to Ca2+ influx.

D. Like the NMJ, a single presynaptic action potential in the CNS will normally cause an action potential in the postsynaptic cell.

7. Excitability of an axon is decreased during the absolute refractory period because the:

A. membrane is hyperpolarized.
B. conductance of the membrane to potassium is decreased.

C. intracellular concentration of potassium is increased.

D. Na+ channels are inactivated.

8. The channel opened by ACh on the skeletal muscle endplate membrane is permeable to Na+ and

A. Ca2+

B. K+

C. Mg2+

D. Cl-

9. The following question refers to the activation of adenylate cyclase by the binding of norepinephrine to the β - adrenergic receptor. When this mechanism activates adenylate cyclase, the α - subunit of the G-protein has

A. GDP bound to it and has dissociated from the βγ subunits

B. GTP bound to it and has dissociated from the βγ subunits

C. GDP bound to it and is combined with the βγ subunits

D. GTP bound to it and is combined with the βγ subunits
10. At the peak of the nerve action potential, the membrane potential can go only as high as

A. ENa+
B. EK+
C. ECa2+
D. ECl- 
11. Voltage dependent Na+ and K+ channels are not present

A. on the length of the motor axon

B. on the skeletal muscle membrane

C. on the motor endplate of the skeletal muscle membrane

D. in any of the above locations

12. At the neuromuscular junction, acetylcholine is synthesized in the:

A. synaptic cleft

B. vesicles in the presynaptic nerve terminal

C. cell body of the motor nerve

D. cytoplasm of the presynaptic nerve terminal

13. A drug like neostigmine that inhibits acetylcholinesterase

A. will cause a given amount of acetylcholine to remain in the synaptic cleft longer and have a greater than normal effect on the muscle fiber
B. works by increasing the release of vesicles filled with acetylcholine from the motor axon

C. works by decreasing- the release of vesicles filled with acetylcholine from the motor axon
D. works by speeding up the diffusion of acetylcholine across the synaptic deft

14. Voltage-dependent calcium channels play an important role in synaptic transmission at the neuromuscular junction. Which is the DIRECT and IMMEDIATE effect of opening of the voltage dependent calcium channels at the neuromuscular junction?

A. Opening of the voltage-dependent calcium channels is responsible for the action potential that is conducted along the motor axon.

B. voltage-dependent calcium channels lets Ca2+ enter the presynaptic nerve terminal to trigger acetylcholine release

C. Opening of the voltage-dependent calcium channels depolarizes the end plate region of the skeletal muscle membrane.

D. Opening of the voltage-dependent calcium channels is responsible for the action potential that is conducted along the skeletal muscle membrane.

15. When the nicotinic acetylcholine receptor channel opens, which ions flow where?

A. Na+ enters the muscle cell through the channel.

B. K+ enters the muscle cell through the channel.

C. K+ leaves the muscle cell through the channel.

D. Both A and C are correct
16. An excitatory neurotransmitter

A. works by opening Cl- channels in the postsynaptic cell.
B. opens K+ channels in the postsynaptic cell.
C. increases the chances of an action potential in the postsynaptic cell.
D. decreases the chances of an action potential in the postsynaptic cell.

17. After the neurotransmitter serotonin is released into the synaptic cleft it is removed from the synaptic cleft by a re-uptake mechanisms that actively transports serotonin back into the presynaptic cell. Inhibition of this active transport mechanism

A. is not clinically useful

B. will increase the effect of serotonin on the postsynaptic ceil.

C. will decrease the effect of serotonin on the postsynaptic cell.

D. does not change the effect of serotonin on the postsynaptic cell.

18. The amino acid that is the precursor for the synthesis of norepinephrine is

A. glutamate

B. GABA

C. Tyrosine

D. Glycine
19. Which describes temporal summation?
A. Repeated action potentials in a single presynaptic neuron that synapses on the postsynaptic neuron causes EPSP’s in the postsynaptic neuron to summate and bring it to threshold
B. Action potentials in several presynaptic neurons that synapse on the postsynaptic neuron cause EPSP’s in the postsynaptic neuron to summate and bring it to threshold

C. Action potentials in several presynaptic neurons that synapse on the postsynaptic neuron release GABA and cause IPSPs in the postsynaptic neuron

D. The presynaptic neuron is firing action potentials at such a high rate that the cytoplasmic Ca2+ concentration in the presynaptic nerve terminal doesn’t return to the normal resting level between action potentials, causing more neurotransmitter to be released with each action potential.
20. When a skeletal muscle cell is at its resting potential,

A. It is in a state of equilibrium

B. There is no flow of current through ion channels 

C. K+ is flowing out of the cell through K+ channels

D. K+ is flowing into the cell through K+ channels

21. Under which of these conditions will there be a flow of K+ out of the cell?

A. Em = -70 mV, EK = -90 mV, gK = 0 milliSiemens

B. Em = -90 mV, EK = -90 mV, gK = 20 milliSiemens

C. Em = -70 mV, EK = -90 mV, gK = 20 milliSiemens

D. Em = -110 mV, EK = -90 mV, gK = 20 milliSiemens

22. In nerve at its resting potential which best describes the status of the gates on the voltage dependent Na+ and K+ channels?

A. The m gates are open, the h gates are closed, and the n gates are closed.

B. The m gates are closed, the h gates are open, and the n gates are closed.

C. The m gates are open, the h gates are open, and the n gates are open.

D. The m gates are closed, the h gates are closed, and the n gates are closed.

23. During the downstroke phase of a nerve action potential, which best describes the status of the gates on the voltage-dependent Na+ and K+ channels?

A. The m gates are closed, the h gates are closed; and the n gates are closed.

B. The m gates are closed, the h gates are open, and the n gates are open.

C. The m gates are open, the h gates are open, and the n gates are open.

D. The m gates are open, the h gates are closed, and the n gates are open.

24. 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 (milliSiemens, mS)
	Equilibrium Potentials (millivolts, mV)

	gK
	gNa
	gCl)
	EK
	ENa
	ECI

	20 mS
	5 mS
	75 mS
	-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

25. A myelinated axon will have a higher conduction velocity than an unmyelinated axon of equal diameter because

A. The myelinated axon has a higher membrane capacitance

B. The myelinated axon has a higher internal (axoplasmic) resistance.

C. The myelinated axon has a higher membrane resistance

D. The myelinated axon has a smaller length constant

26. The membrane of a particular cell is only permeable to Na+ and K+ and the Na+ transference (TNa) is 0.2. The K+ transference of this cell (TK) is:

A. 0
B. 0.8
C. 1.0
D. 1.2
27. Which is a TRUE statement about the type of carrier-mediated transport known as counter-transport?

A. Counter-transport always requires ATP.
B. Counter-transport only works with nonelectrolytes.
C. Counter-transport is capable of transporting one solute “uphill” if the other solute is being transported "downhill”.

D. Counter-transport does not involve integral membrane proteins.

28. An artificial membrane separates solution A from solution B. Calculate the net flux of glucose across the membrane from the following data:

Solution A is 200 mM glucose in water. (200 mM = 0.2 x 10-3 mols cm-3)

Solution B is 20 mM glucose in water. (20 mM = 0.02 x 10-3 mols cm-3)

The glucose permeability of the membrane is 10 cm s-1.

The net flux of glucose from side A to side B is:
A. 1.8 x 10-3 mols cm-2 s-1
B. 200 x 10-3 mols cm-2 s-1
C. 20 x 10-3 mols cm-2 s-1
D. 4000 mols cm-2 s-1
29. Which statement about an action potential that is being conducted along a myelinated axon is true?

A. Every point along the axon is at the same membrane potential at one time.

B. The law of electroneutrality does not apply to an action potential traveling along an axon .

C. Positive charge, carried by Na+, flows into the axon at the point where the action potential is in its upstroke phase, and this positive charge spreads along the axon and leaves as an outward flow of K+ through membrane channels

D. Na+ flows into the axon at the point where the action potential is in its upstroke phase, but an equal amount of negatively charged CI- ions flow into the axon at this point because of electroneutrality.

30. Most of the phospholipid molecules in the cell membrane

A. are arranged as a bilayer, with the hydrophilic head groups facing the cytoplasm and the extracellular fluid
B. are arranged as a bilayer, with the hydrophobic fatty acid tails facing the cytoplasm the extracellular fluid.

C. are arranged as a monolayer coating the membrane proteins on the outside of the cell membrane, with the hydrophilic head groups facing the membrane protein.

D. make up the hydrophilic pores across the cell membrane.

31. A blood cell that has a volume of 100 µm3 (cubic microns) in isotonic NaCl solution (290 mOsm) is placed in a large volume of 145 mOsm NaCI. The cell's new volume will be about
A. 100 µm3
B. 145 µm3
C. 200 µm3
D. 290 µm3
32. Which describes the correct control sequence of skeletal muscle contraction?

A. action potential in the muscle fiber, acetylcholine release at the neuromuscular junction, action potential in the motor neuron, Ca2+ release from the sarcoplasmic reticulum.

B. Ca2+ release from the sarcoplasmic reticulum, action potential in the muscle fiber, acetylcholine release at the neuromuscular junction, action potential in the motor neuron.

C. action potential in the motor neuron, acetylcholine release at the neuromuscular junction, action potential in the muscle fiber, Ca2+ release from the sarcoplasmic reticulum. 

D. Ca2+ release from the sarcoplasmic reticulum, action potential in the motor neuron, acetylcholine release at the neuromuscular junction, action potential in the muscle fiber.

33. Which statement about the role of a muscle protein in the contractile process is INCORRECT?

A. Myosin makes up the thick filament and has ATPase activity.

B. Troponin is the protein that binds the Ca2+ released by the sarcoplasmic reticulum.

C. Tropomyosin is one of the proteins that makes up the thick filament, and forms the cross bridges
D. Actin is one of the proteins that make up the thin filament.

34. The reason that a skeletal muscle develops less active force when the sarcomere length is 3.0 µm than it does when the sarcomere length is 2.0 µm is:

A. The muscle cannot provide adequate amounts of ATP at the longer sarcomere length.
B. There is inadequate release of Ca2+ from the sarcoplasmic reticulum at the longer sarcomere length.

C. The action potential cannot propagate along the muscle membrane when the sarcomere length is 3.0 µm.
D. There is less overlap of filaments at 3.0 µm than at 2.0 µm, so fewer crossbridges can form.

35. A skeletal muscle shortens with the highest velocity

A. during an unloaded contraction
B. during an isometric contraction

C. during a contraction when it is lifting half of the maximum load 

D. during a contraction when it is lifting about one-third of the maximum load

36. A skeletal muscle fiber develops more isometric force in a tetanus (caused by a series of action potentials) than it does in a single twitch (caused by a single action potential). Which is the correct explanation for this?

A. The muscle doesn't make enough ATP until there have been several action potentials.

B. The thick filaments are not present in a relaxed muscle, and it takes several twitches for the thick filaments to assemble and be able to generate force. 
C. The series elastic component is stretched more in the tetanus than it is in a single twitch so more force is transmitted to the tendon.

D. Not enough Ca2+ is released by the sarcoplasmic reticulum with the single action potential.
