Fundamentals of Cell Biology			Ch 8 Worksheet: The Electrochemical Gradient
Learning Outcome: 
I. Define the electrochemical gradient and understand how the transport of Na+, K+, and Ca++ is transported to maintain homeostasis in relation to the electrochemical gradient.

1)  In the image to the right, the gray rectangle in the center represents the plasma membrane and the charges on either side represent the membrane potential during homeostasis. 
[image: ]
a) Label the extracellular side and the intracellular side.

b) What about image allowed you to answer part a.? 
2) In a cell under conditions of homeostasis, state whether the extracellular or intracellular concentration is higher for the following ions?
a) Ca++


b) Na+


c) K+

3) The electrochemical gradient is due to the _______________ and ______________ of individual ions:
a) Size and polarity
b) Charge and concentration
c) Size and charge
d) Size and concentration

4) What event causes ligand-gated Na+ ion channels to open and close during an action potential? In neurons, what happens to the intracellular level of Na+ after voltage-gated Na+ channels on axons open?


5) In neurons, what happens to the intracellular level of K+ after voltage-gated K+ channels on axons open? 

6) When an action potential reaches the axon terminus, what channel opening results in the release of neurotransmitters?


7) In the image below, fill in the number corresponding to the statement:

[image: https://lh4.googleusercontent.com/AIu_dgAam1ncCm9Qbr6ODIpe89OEn1BQo7VpUUGRKbP6jkaiy6VM00Px2ksF9_qXETT7R9nApvYAzP8SkadwGy4aMobpBHuXHSDa7EK5HU5U6D7qdSwc-1dIQRKIky-GNY1iDAw]

a) Number __________represents when ligand gated Na+ channels begin to open.

b) Between number _______ and _______ voltage gated K+ channels are open.

c) Number ________ represents when voltage gated Na+ channels begin to open.

8) [bookmark: _heading=h.gjdgxs][bookmark: _GoBack]After completion of the action potential, there is too much intracellular Na+ and too much extracellular K+, what transporter protein helps return the cell to homeostasis? 
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a few positive ions (red) cross the
membrane from right to left, setting up
a nonzero membrane potential
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