Part I :
PLEASE COMPLETE THIS QUESTION FIRST, ONCE YOU ARE DONE, YOU MAY NOT GO BACK TO IT !
	Part A
Please explain the steps of signal transmission in the neuron drawing based upon the instructional materials shown and also any steps not described in the instructional materials that are logically necessary for the process to work and make sense, in the space below on this page and on an additional page if necessary. Please try your best to make references to the cellular structures you were shown in the cellular signal transmission videos in your answer and try to write at least 15 sentences, more if possible :








	

Part II :
DIRECTIONS : *VERY IMPORTANT, YOU CANNOT RETURN TO A QUESTION ONCE YOU’VE ANSWERED IT, THE END OF THE TEST GIVES AWAY THE BEGINNING, SO  ONCE YOU ANSWER AND QUESTION AND MOVE ON, NEVER WORK ON THE QUESTION AGAIN (THIS APPLIES FOR ALL 17 SHORT ANSWER QUESTIONS BELOW)
PART A :
Please write 2-3 sentences for each of the free response questions below, in the space below each question, emphasizing cellular structures and terminology (such as phospholipids) you’ve learned in the videos in your answers :

1. Explain why neurotransmitter doesn’t leak from synaptic vesicles into the synaptic bouton (in terms of cellular structures) :

2. Describe what triggers calcium channels to open at the synaptic bouton, located at the end of the neuron :

3. Describe the process of the synaptic vesicle merging with the synaptic bouton in terms of cellular structures, prior to neurotransmitter release :

4. Describe what triggers the FIRST set of sodium and potassium channels located RIGHT AFTER the dendrites to open (action potential) and how clustering is involved in the process of it triggering the channels to open here :

[bookmark: _GoBack]5. Describe what triggers the action potential (channel openings) at a SECOND set of sodium and potassium channels that are located after a first set of sodium and potassium ions and how it arrives at the second set of sodium and potassium channels and where it comes from :

6. Describe the structure present in the axon between one set of Sodium and Potassium channels and a second set of Sodium and Potassium channels, called a myelin sheath, and what function it serves :


	PART B :
7. What would happen to signal transmission if Calcium ions were negatively charged instead of positively charged :

8. Describe what would happen if the amount of phospholipid was reduced in the area between the first set of Sodium and Potassium channels and second set of Sodium and Potassium channels :

9. Describe what would happen to the signal transmission process if the sodium channels at the second set of action potential channels were blocked from opening :

PART C : Please answer the following 4 drawing questions :
Use the drawing tools of MS Word to fill in the questions below :

1. On the wireframe model below, please copy and paste the plus (“+”) sign below at each location in the neuron where a concentration of positive charges triggers a channel(s) to open :
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2. On the wireframe model below, please draw arrow(s) from the outside of the neuron to the inside to denote the locations where sodium ions enter the neuron, and arrow(s) from the inside of the neuron pointing to the outside to denote locations where Potassium ions exit the neuron
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3. On the wireframe model below, please draw a series of arrows 
 	



to show the path(s) of sodium from the point it first enters the neuron (from all points of entry) to the point it stops moving in the neuron
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4. On the wireframe model below, please draw a series of arrows 
 	




to show the path(s) of calcium from the point it first enters the neuron (from all points of entry) to the point it stops moving in the neuron
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5. On the wireframe model below, please use arrows to mark where neurotransmitter binds to dendrite and where synaptic vesicles release neurotransmitter :
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SURVEY QUESTIONS (MANDATORY)
*Please notify the experimenter when you are starting this survey section*

PLEASE ANSWER THESE BIOGRAPHICAL QUESTIONS BELOW AFTER FINISHING THE EXAM :
Gender : 
Undergraduate Major : 
Graduate Major : 

Please bold the correct choice below for each of the following multiple choice questions :
1. The last time I took a course that taught concepts about the neuron and action potential was:
A. A.	Never
B. B.	High School
C. C.	College
D. D.	Graduate School
2.	In college and/or graduate school I took the following number of courses that taught concepts related to the neuron and action potential
A.  0
B.  1
C.  2-3
D.  More than 3
3. I have taken/am taking a Neuroscience Course of some sort (Example : Brain and Behavior I or II) at TC :
A. A.	YES
B. B.	NO
*C
THANKS SO MUCH FOR YOUR PARTICIPATION 
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