Water Potential
1. Potato cores, 20 mm in length, were placed in eight different test tubes containing different concentrations of sucrose.  The table below shows the change in mass of each of the potato cores after incubating in the sucrose solutions for 60 min.

	Sucrose Conc. (M)
	wt (mg)

	            0.00
	             46

	            0.05
	             30

	            0.15
	             19

	            0.25
	             12

	            0.30
	               4

	            0.40
	            -15

	            0.45
	            -30

	            0.50
	            -48



Based on this data, answer the following:

a. Plot, using the graph paper provided, the change in weight versus the molarity of sucrose.  
[image: image2.emf][image: image1.emf]
The point at which your line of best fit crosses the x-axis represents the molar concentration of sucrose with a water potential equal to the potato tissue water potential. (No net gain or loss of water)
Molar concentration of sucrose = ____________M

b. The solute potential (s of a solution, S, is equal to –iCRT where:

i = Ionization constant ( for sucrose this is 1.0 because sucrose does not ionize in water

C= concentration of sucrose (mol / L)

R= gas constant = 0.0831 bars/ oK mol

T= Temperature in K (273oK + temp °C)  Room temp = 295°K
Knowing the solute potential of the solution (s) and knowing that the turgor potential of the solution is zero (p = 0) allows you to calculate the water potential of the solution.  The water potential () will be equal to the solute potential of the solution.  The water potential of the solution at equilibrium will be equal to the water potential of the potato cells.  What is the water potential of the potato cells?  Show your calculations.

c. If a potato core is allowed to dehydrate by sitting in the open air, would the water potential of the potato cells decrease or increase? Why?

d.
If a plant cell has a lower water potential than its surrounding  
environment and if pressure is equal to zero, is the cell hypertonic (in 
terms of concentration) or 
hypotonic to its environment? Will the cell gain 
or lose water? Explain your response.


e.
In the figure above, the beaker is open to the atmosphere. What is the pressure potential (Ψp) of the system?
f.
In the figure above, where is the greatest water potential (Circle one)




Beaker

Dialysis bag

g.
Water will diffuse ______________ (circle one) the bag. Why?




into 


out of

2. Zucchini cores placed in sucrose solutions at 27oC resulted in the following percent changes after 24 hours:

	     % Change In Mass
	   Sucrose Molarity

	                  20%
	      Distilled water

	                  10%
	              0.2 M     

	                  -3%
	              0.4M

	                 -17%
	              0.6 M

	                 -25%
	              0.8 M

	                -30%
	              1.0 M


a. Graph the results.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


b. Calculate the solute potential (s) of the sucrose solution in which the mass of the zucchini cores does not change using the equation described in problem 1b. Show your work below:

c. Calculate the water potential (w) of the solutes within the zucchini 

core at equilibrium.  Show your work below.

d. What effect would adding solute have on the solute potential 

component (s) of the solution the zucchini is incubated in?

3.
You have a cell with an internal solute concentration of 0.1M and you place it into a beaker containing a solution that has a concentration of 0.2M. Determine the water potential of each solution and then determine which direction the water will move. The temperature is 22°C and i=1. Show your work.
4.
Again, you repeat the experiment as performed in Question #3, but this time you place the cell into a solution that has a concentration of 0.01M. Determine the water potential of the solution and the cell and determine which was the water will move. The temperature is 22°C and i=1. Show your work.
5.
Now you have a cell with an internal concentration of 0.35M and you place it into a beaker containing a solution that has a concentration of 0.28M. Determine the water potential for the cell and the solution in the beaker and determine which way the water will move. The temperature is 22°C and i=1. Show your work.
