
Question 3


Circle the correct answers.


a) With respect to the outside, the inside of a neuron at rest is:


i) More negatively charged


ii) More positively charged


iii) The same charge


b) Na+ and Cl- are: 

i) More concentrated inside the neuron 

ii) More concentrated outside the neuron 

iii) Are found in equal concentrations inside and outside the neuron 

c) K+ is: 

i) More concentrated inside the neuron


ii) More concentrated outside the neuron


iii) Is found in equal concentrations inside and outside the neuron


d) The resting membrane potential of a neuron is determined by: 

i) Ions which can travel freely through channels in the resting neuron 

ii) Ions which cannot cross the resting neuron membrane 

iii) All ions 

iv) Ions do not determine the resting membrane potential 

e) Action potentials are generated by the passage of ions through 

i) Resting ion channels


ii) Voltage-gated ion channels


iii) G-protein coupled receptors


iv) Receptor tyrosine kinases
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f) In the action potential depicted below, label the following: 
Resting membrane potential 

Depolarization 
Hyperpolarization 

0 mV 

-70 

g) Which of the following correctly depicts Na+ conductance (in solid lines) over the course of the action 
potential (in dotted lines). Conductance refers to the permeability of sodium through the neuronal 
membrane. 

h) Which of the following correctly depicts K+ conductance (in solid lines) over the course of the action 
potential (in dotted lines). 

i) When voltage-gated potassium channels in the neuronal membrane open, the flow of potassium will be: 
a) inside to outside 
b) outside to inside 
c) no flow 

j) When voltage-gated sodium channels in the neuronal membrane open, the flow of sodium will be: 
a) inside to outside 
b) outside to inside 
c) no flow 
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Question 4 

a) What is the normal “resting potential” of a neuron? How does it manage to stay at this 
potential? 

b) Match each letter on the diagram below to the appropriate states of the 
voltage-gated Na+ and K+ channels in the axonal membrane. 

Not every statement will have a matching letter. 

0 mV 

-70 
A 

B 

C 

D 

All Na+ channels are reactivated but closed: most K+ channels are open 

All Na+ channels are open; all K+ are closed 

All Na+ channels are inactivated; all K+ channels are closed 

Some Na+ channels are open; all K+ are closed 

All Na+ channels are inactivated; All K+ channels are open 

All Na+ channels are closed; some K+ are open 

Some Na+ channels are open; some K+ are open 

All Na+ channels are reactivated but closed: All K+ channels are closed 

All Na+ channels are inactivated; all K+ channels are closed 
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c) For each of the following cases where neurons are stimulated just to the normal 
threshold level, draw on the axes below how an action potential would look relative to a 
normal action potential (drawn with dotted line). 

i) Voltage-gated K+ channels take longer to close 

ii) Voltage-gated K+ channels never open 

iii) Voltage-gated Na+ channels never open 

iv) Mutant Voltage-gated Na+ channels have a higher threshold 
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Question 3


Circle the correct answers.


a) With respect to the outside, the inside of a neuron at rest is:


i) More negatively charged 

ii) More positively charged 
iii) The same charge 

b) Na+ and Cl- are: 

i) More concentrated inside the neuron 
ii) More concentrated outside the neuron 
iii) Are found in equal concentrations inside and outside the neuron 

c) K+ is: 

i) More concentrated inside the neuron 
ii) More concentrated outside the neuron


iii) Is found in equal concentrations inside and outside the neuron


d) The resting membrane potential of a neuron is determined by: 

i) Ions which can travel freely through channels in the resting neuron 
ii) Ions which cannot cross the resting neuron membrane 
iii) All ions (okay) 
iv) Ions do not determine the resting membrane potential 

e) Action potentials are generated by the passage of ions through 

i) Resting ion channels 
ii) Voltage-gated ion channels 
iii) G-protein coupled receptors

iv) Receptor tyrosine kinases
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f) In the action potential depicted below, label the following: 
Resting membrane potential 

Depolarization 
Hyperpolarization 

0 mV 

-70 

Resting 
membrane 
potential 

Depolarization 

Hyperpolarization 

g) Which of the following correctly depicts Na+ conductance (in solid lines) over the course of the action 
potential (in dotted lines). Conductance refers to the permeability of sodium through the neuronal 
membrane. 

h) Which of the following correctly depicts K+ conductance (in solid lines) over the course of the action 
potential (in dotted lines). 

i) When voltage-gated potassium channels in the neuronal membrane open, the flow of potassium will be: 
a) inside to outside 
b) outside to inside 
c) no flow 

j) When voltage-gated sodium channels in the neuronal membrane open, the flow of sodium will be: 
a) inside to outside 
b) outside to inside 
c) no flow 
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Question 4 

a) What is the normal “resting potential” of a neuron? How does it manage to stay at this


potential?

The size of the resting potential in neurons is about -70 millivolts (mv).


The resting potential arises and is maintained by 2 channels… 

1) The sodium/potassium ATPase pump. This pump pushes exchanges potassium ions (K+) into the cell for sodium ions 
(Na+) it pumps out of the cell. 

2) The leak potassium channels in the plasma membrane are "leaky" allowing a slow facilitated diffusion of K+ out of the 
cell. The movement of ions across the cell membrane depend both on concentration and electrostatic gradients. 

b) Match each letter on the diagram below to the appropriate states of the 
voltage-gated Na+ and K+ channels in the axonal membrane. Not every statement 
will have a matching letter. 

0 mV 

-70 
A 

B 

C 

D 

All Na+ channels are reactivated but closed: most K+ channels are open 

B All Na+ channels are open; all K+ are closed 

All Na+ channels are inactivated; all K+ channels are closed 

A Some Na+ channels are open; all K+ are closed 

C All Na+ channels are inactivated; All K+ channels are open 

All Na+ channels are closed; some K+ are open 

Some Na+ channels are open; some K+ are open 

D All Na+ channels are reactivated but closed: All K+ channels are closed 

All Na+ channels are inactivated; all K+ channels are closed 
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c) For each of the following cases where neurons are stimulated just to the normal 
threshold level, draw on the axes below how an action potential would look relative to a 
normal action potential (drawn with dotted line). 

i) Voltage-gated K+ channels take longer to close 

ii) Voltage-gated K+ channels never open 

iii) Voltage-gated Na+ channels never open 

iv) Mutant Voltage-gated Na+ channels have a higher threshold 
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