
Biol 6102 Old test questions.  Use this as a chance to test yourself.  You should be able to answer all of these questions.
Questions 1-25:  Multiple Choice.  Circle the letters of the one BEST answer.  (2pts each)
1) Which of the following is NOT a feature shared by many neurons?

a) They have a higher K+ concentration in their cytoplasm than is present in the extracellular fluid.


b) They receive synaptic inputs on their dendrites.

c) They release neurotransmitter from their axon terminals.

d) They have a cell body.

e) Their membranes are highly permeable to sodium at the resting potential.
2) If the Nernst equilibrium potential for a monovalent positive ion is –30 mV which of the following is ALWAYS TRUE when the membrane potential is also -30mV?

a) There is no net current carried by that ion.
b) There is a net inward current carried by that ion.

c) There is a net outward current carried by that ion.
d) The concentration of the ion is equal on both sides of the membrane.

e) The concentration of the ion is greater on the outside of the cell.
3) Which of the following events does NOT occur during the generation of an action potential?

a) Voltage-gated sodium channels open rapidly and then inactivate.

b) Both potassium and sodium move through ion channels across the membrane.

c) Sodium ions flow into the neuron, causing a rapid depolarization.
d) Potassium ions flow out of the neuron causing the after-hyperpolarization.

e) Voltage-gated potassium channels close rapidly allowing the depolarization to occur.
4) Which of the following is TRUE of axoplasmic transport?
a) Proteins and vesicles only travel away from the cell body toward the axon terminal.
b) Proteins and vesicles travel at a single constant rate in the axon.
c) Anterograde transport involves Kinesin and microtubules.
d) HRP is transported from axon terminals to the cell body via anterograde transport.

e) Small molecule neurotransmitters arrive at the axon terminal via axoplasmic transport.

5) How is the intensity of a stimulus encoded by action potentials?

a) A larger action potential indicates a stronger stimulus.

b) A faster action potential indicates a stronger stimulus.

c) A higher frequency of action potentials per second indicates a stronger stimulus.

d) A higher threshold for firing the action potential indicates a stronger stimulus.

e) A greater Nernst potential for Sodium indicates a stronger stimulus.

6) Which of the following is TRUE about potassium channels?

a) There are many different potassium channel genes.

b) The current passing through a potassium channel is independent of the concentration of potassium inside the neuron.
c) The current passing through a potassium channel is independent of the concentration of potassium outside the neuron.
d) No potassium channels are voltage-sensitive.

e) The pore of the potassium channel is lined with hydrophobic amino acids.

7) For a neuron whose membrane is twice as permeable to potassium as it is to sodium, but not permeable to any other ion, which of the following is ALWAYS TRUE?

a) The resting membrane potential is always equal to the potassium equilibrium potential (EK).

b) The resting membrane potential is closer to the potassium equilibrium potential (EK) than the sodium equilibrium potential (ENa).

c) The current carried by potassium is twice as large as that carried by sodium.

d) There is no net sodium current (INa) at the resting membrane potential.

e) There is no net potassium current (IK) at the resting membrane potential.

8) Which of the following is NOT TRUE of the voltage clamp technique?

a) It was used by Hodgkin and Huxley to study the ionic basis of the action potential.

b) It is a technique that can be used only on the squid giant axon.

c) It is a technique that allows voltage to be held constant while measuring current.

d) It is a technique that uses negative feedback to control the membrane potential.

e) It can be used to study synaptic currents as well as voltage-gated currents.

9) Which of the following is NOT TRUE of the patch clamp technique?
a) It was devised by Bert Sakmann and Erwin Neher to study single channels.
b) It allows the currents through single ion channels to be recorded.
c) It can be used to show that the current through voltage gated sodium channels is independent of the membrane potential. 
d) It can be used in a configuration that allows the intracellular side of the channel to be outside the patch electrode.
e) It can be used to study the responses of ligand-gated ion channels to neurotransmitters.
10) Which of the following is TRUE of electrical synapses, but NOT true of chemical synapses?


a) Only electrical synapses contain membrane proteins.

b) Only electrical synapses allow current to flow from the presynaptic neuron directly to the postsynaptic neuron.

c) Only electrical synapses can be inhibitory.

d) Only electrical synapses can depolarize the postsynaptic neuron.

e) Only electrical synapses are found in the nervous system.
11) When the muscle membrane potential is at the reversal potential for the nicotinic acetylcholine receptor, which of the following is TRUE when acetylcholine is bound?

a) There is no net flow of potassium.
b) There is no net flow of sodium.

c) The channel is closed.

d) The current carried by sodium is exactly balanced by the current carried by potassium.

e) The membrane potential is close to the Nernst Equilibrium potential for potassium. 

12) Which of the following is a Similarity between metabotropic and ionotropic receptors?


a) Both types of receptors activate G-Proteins.


b) Both types of receptors have 7 transmembrane spanning regions.


c) Both types of receptors have binding sites for neurotransmitters.

d) Both types of receptors are ion channels.

e) Both types of receptors are voltage-sensitive.

13) Which of the following is a DIFFERENCE between small molecule transmitters and neuropeptides?

a) Only neuropeptides are synthesized at ribosomes and transported to the synaptic terminal by fast axonal transport.

b) Only neuropeptides are taken up at the synaptic terminal after being released and reused.

c) Only neuropeptides can activate metabotropic receptors.

d) Only neuropeptides can activate ionotropic receptors. 

e) Only neuropeptides are released from vesicles.

14) Which of the following is TRUE of action potential-evoked release of small molecule neurotransmitters?


a) Neurotransmitter release requires calcium influx into the synaptic terminal.


b) Neurotransmitter release requires sodium influx into the synaptic terminal.


c) Neurotransmitter release requires that potassium binds to Synapsin.

d) Tetrodotoxin (TTX) helps the vesicle fuse with the membrane.

e) Connexin is phosphorylated by synaptobrevin.
15) Decreasing extracellular calcium will do which of the following:

a) Increase the probability of releasing neurotransmitter.

b) Increase the probability of activating a nicotinic acetylcholine receptor.

c) Decrease the amount of neurotransmitter in a vesicle.

d) Decrease the size of the action potential.

e) Decrease the probability of a vesicle fusing with the membrane.

16) Which of the following is TRUE about inhibitory synapses?

a) Acetylcholine is the neurotransmitter used at most inhibitory synapses in the brain.

b) Inhibitory synapses always evoke a postsynaptic potential that hyperpolarizes the membrane potential.

c) The reversal potential at inhibitory synapses is always more negative than the threshold for firing an action potential.

d) The reversal potential for inhibitory synapses is the same as ENa (+60mV)

e) The presynaptic terminals at inhibitory synapses have dense-core vesicles.

17) Which is TRUE of Miniature Endplate Potentials (MEPPs)?
a) MEPPs can result from the release of a single synaptic vesicle.

b) MEPPs can result from the activation of a single acetylcholine receptor.

c) Each MEPP causes the muscle to twitch.

d) MEPPs are found only in very small muscles.

e) Under low calcium conditions, action potentials in the motor neuron can evoke an end plate potential whose amplitude is half as large as a MEPP.

18) Which of the following is NOT an agonist at acetylcholine receptors?
a) Nicotine 
b) Muscarine
c) Acetylcholine

d) Curare
Questions 19-22: Use the following information:

An ionotropic receptor has the following characteristics:

Reversal potential (Erev) =  –50 mV        Conductance (G) = 10 nS

19) (2pts) What is the maximum current that would flow when the membrane potential is 0 mV?

(Show your work. Use the reverse side of the page if necessary.)


____________________________________

20) (4pts) Plot the current voltage relationship for this synapse.  Show at least three points on the plot and connect them with a line.  Label the axes.

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


21) (2pts) If the conductance of the channel were doubled, what would happen to the plot? (Choose one)

A) The slope would increase.

B) The slope would decrease.

C) The X-axis intercept would move to the left.

D) The X-axis intercept would move to the right.

E) There would be no change.

22) (2pts) What type of receptor would this most likely be?  (Choose one)

B) Glutamate receptor

C) GABA receptor

D) Nicotinic acetylcholine receptor

E) Muscarinic acetylcholine receptor

23) (2pts) Provide one experimental observation that helps demonstrate that Ca2+ influx into the presynaptic terminal is necessary for synaptic release.   (Explain your answer)

24) (4pts) Fill in the answers:

A) Name an ionotropic receptor: ___________________________

B) Name the endogenous agonist for that receptor: _______________________________

C) Name an exogenous agonist for that receptor: ___________________________

D) Name an antagonist for that receptor: _______________________________ 

 Question 25: Match the scientists to their contribution: 

(1pt each, total 6pts):

____ i) Santiago Ramon y Cajal 
____ ii) Bernard Katz 




__F_ iii) Henry Dale




____ iv) Paul Broca 
____ v) Alan Hodgkin and Andrew Huxley

____ vi) Otto Loewi
A) Provided the first demonstration of chemical transmission. 

B) Proposed that different functions could be localized to different brain regions.

C) Determined the ionic basis of the action potential.

D) First proposed the idea that neurons are individual units – the neuron doctrine.

E) Provided evidence for neurotransmitters being released from vesicles.

F) Proposed the principle that each neuron uses only one neurotransmitter.

Question 26: Choose all of the techniques that can provide the information listed below:

(1pt each, total 4pts)  Each technique can be used multiple times or not at all.  Multiple techniques might be used to provide similar information.

Techniques:  

A: Freeze fracture electron microscopy

B: Immunohistochemistry

C: In situ hybridization

D: Golgi Stain

E: Nissl stain

Information:

_______________ i) The localization of neurotransmitters to particular neurons.

_______________ ii) The morphology of individual neurons.

_______________ iii) The number of vesicles fused to the membrane.

_______________ iv) The total number of neurons in a brain region.

Questions 27-33: Mark whether each statement is True (T) or False (F):
(1pt each, total 10pts)
____ 27) Shunting inhibition prevents excitatory synaptic potentials from triggering an action potential by increasing the length constant of the dendrite.
____ 28) If the equilibrium potential for a positive ion is 0mV, then when the membrane potential is changed to –80mV, the concentration of that ion becomes higher on the inside of the cell.

____ 29) The driving force on an ion is defined as the difference between the membrane potential and the Nernst equilibrium potential for that ion.

____ 30) Once initiated, action potentials travel at the same constant velocity in all axons.

____ 31) Increasing the extracellular potassium concentration surrounding a neuron will cause the membrane potential of that neuron to depolarize.

____ 32) The SNARE complex is located in the postsynaptic membrane.
____ 33) Spatial Summation is when synaptic potentials from multiple presynaptic neurons add together.
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