Membrane Channels WebLab
Name and date submitted (3 points): 
In this investigation, you will explore the process of diffusion across a semi-permeable cell membrane. 
Part 1

1. Open the PhET Membrane Channels lab. At the time this was written, it was at https://phet.colorado.edu/en/simulation/legacy/membrane-channels 
2. The green dots represent solute (like Na, K, or Cl ions) and the blue diamonds represent water molecules

3. Add 5 green dots and 40 blue diamonds to the top section of the cell (let this be the outside of the cell)

4. Add 5 green dots and 10 blue diamonds to the bottom section of the cell (let this be the inside of the cell)

5. Is the surrounding fluid “hypotonic”, “hypertonic” or “isotonic” with respect to the cell? Explain.

6. Press “pause” and then add 4 blue and 4 green “Leakage Channels” to the cell plasma membrane 

a. space them out evenly as shown
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7. Before you actually press “play”, what do you expect to happen?

8. Get ready with a stopwatch and press the “play” button at the bottom of the simulation. KEEP THE SIM SPEED ON MEDIUM FOR THIS ENTIRE LAB. Don’t vary the sim speed. 
9. Pause the simulation after each 10-second interval and fill out the following table.

	
	Inside of cell (bottom)
	Outside of cell (top)

	
	Solute (green dots)
	Water molecules (blue diamonds)
	Solute (green dots)
	Water molecules (blue diamonds)

	0 seconds
	5
	10
	5
	40

	10 Seconds
	 
	 
	 
	 

	20 Seconds
	 
	 
	 
	 

	30 Seconds
	 
	 
	 
	 

	40 Seconds
	 
	 
	 
	 


10. If you could see this cell and could watch this happen, what would you see the cell do? (swell, shrink, or no change)
11. Graph the results below. Show # of water molecules along the y-axis, and time in seconds along the x-axis. Plot two lines, one for the outside of cell and the other for the inside of cell. Label your graph. 

a. Does the water reach equilibrium? If so, at what time? 
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Part 2

12. Click the “Clear Particles” button
13. Add 5 green dots and 10 blue diamonds to the top section of the cell (let this be the outside of the cell)

14. Add 10 green dots and 40 blue diamonds to the bottom section of the cell (let this be the inside of the cell)

15. Is the surrounding fluid “hypotonic”, “hypertonic” or “isotonic” with respect to the cell? Explain.

16. Press “pause” and then add 3 blue and 3 green “Leakage Channels” to the cell plasma membrane 

a. space them out evenly as shown
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17. Before you actually press “play”, what do you expect to happen?

18. Get ready with a stopwatch and press the “play” button at the bottom of the simulation. KEEP THE SIM SPEED ON MEDIUM FOR THIS ENTIRE LAB. Don’t vary the sim speed. 

19. Pause the simulation after each 10-second interval and fill out the following table.

	
	Inside of cell (bottom)
	Outside of cell (top)

	
	Solute (green dots)
	Water molecules (blue diamonds)
	Solute (green dots)
	Water molecules (blue diamonds)

	0 seconds
	10
	40
	5
	10

	10 Seconds
	 
	 
	 
	 

	20 Seconds
	 
	 
	 
	 

	30 Seconds
	 
	 
	 
	 

	40 Seconds
	 
	 
	 
	 


20. If you could see this cell and could watch this happen, what would you see the cell do? (swell, shrink, or no change)

21. Graph the results below. Show # of water molecules along the y-axis, and time in seconds along the x-axis. Plot two lines, one for the outside of cell and the other for the inside of cell. Label your graph. 

a. Does the water reach equilibrium? If so, at what time? 
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Part 3

22. Click the “Clear Particles” button

23. Add 20 green dots and 20 blue diamonds to the top section of the cell (let this be the outside of the cell)

24. Add 20 blue diamonds to the bottom section of the cell (let this be the inside of the cell)

25. Is the surrounding fluid “hypotonic”, “hypertonic” or “isotonic” with respect to the cell? Explain.

26. Press “pause” and then add 2 blue and 2 green “Gated Channels” to the cell plasma membrane 

a. space them out evenly as shown


27. Before you open the channels and actually press “play”, what do you expect to happen?

28. Open the channels. Get ready with a stopwatch and press the “play” button at the bottom of the simulation. KEEP THE SIM SPEED ON MEDIUM FOR THIS ENTIRE LAB. Don’t vary the sim speed. 

29. Pause the simulation after each 10-second interval and fill out the following table.

	
	Inside of cell (bottom)
	Outside of cell (top)

	
	Solute (green dots)
	Water molecules (blue diamonds)
	Solute (green dots)
	Water molecules (blue diamonds)

	0 seconds
	0
	20
	20
	20

	10 Seconds
	 
	 
	 
	 

	20 Seconds
	 
	 
	 
	 

	30 Seconds
	 
	 
	 
	 

	40 Seconds
	 
	 
	 
	 


30. If you could see this cell and could watch this happen, what would you see the cell do? (swell, shrink, or no change)

31. Graph the results below. Show # of SOLUTE molecules along the y-axis, and time in seconds along the x-axis. Plot two lines, one for the outside of cell and the other for the inside of cell. Label your graph. 

b. Does the SOLUTE concentration reach equilibrium? If so, at what time? 


