AP Biology

AP Biology Water Potential Problems Name

Reminders:

Units of water potential, pressure potential and solute potential are typically bars, megapascals or
kilopascals. When solving the problems below, use the same units as the prompt. if there are no units
in the prompt, your units for water potential will be bars because the R constant in your Appendix B is

0.0831 liters bars/moles K. (For problems in megapascals, R is 0.00831 liters megapascals /moles K. R
in this case is 10 times smaller because 1 MPa =10 bars.)

Give your answers to the nearest hundredth. i {

A cell is in equilibrium with its surrounding at 30°C. The molarity of the surroundisolution is
05M. '

a. Calculate the solute potential of the surrounding solution.

Yoz i CRT = - (Y(o.5 M)(p.0831 ) 308 K)

c. Whatis the water potenial of ¢ oplasm of the cell?
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You measure the water potential of a cell and find it to be -0.24 kPa. if the pressure potential of the

same cell is 0.46 kPa, what is the solute potential of that cell?

Y/ ‘f/s -0248 = 0.9 + )lg
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What is the water poten‘ual of a cell with a solute potential of -0.67 kPa and a pressure poteriti
kPa? \VS %
V=043 +-0.67
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A hypertonic environment has a circle one) water potential compared to the cell. Why?
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If a cell’s pressure potential is 3 bars and its sol potential is -4.5 bars, what is the resulting water

potential? e \f/s
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The cell from question #5 is placed in a beaker of sugar water with*sotute poteritial of -4.0 bars. In which
direction will the net flow of water be? a

cell = — .S ks wake~ QMS@ of $he @U.
beaka~ - Y kPa |

The cell from question #5 is placed in a beaker of sugar water with solute potential of -0.15MPa. We
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know that 1MPa = 10 bars. In which direction will the net flow of water be?

\1” = -0.1SMPa
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The value for water potentla,Ln root tissue was found to be -3.3 bars. If you take the root tissue and
place it in a 0.1 M solution of sucrose at 20°C in an open_.beaker, what is the water potential of the -.
solution and in which direction will the net flow of water be? Y RPN
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NaCl dissociates i particles in water: Na*and Cl". If the solutlon in question 8 contained 0.1M NaCl

instead of 0.1M sucrose, what would be the water potential of the solution and in which direction will
the net flow of water be?
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10. A plant cell with solute potential of -7.5 bars keeps a constant volume when lmmersed inan _o‘p}q
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beaker solution that has solute potential of -4 bars. What is the cell’s pressure potential?-
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11. At 20°C, ZCSI Il with pressure potentral of 3 bars is in equilibrium wrth the surrounding 0.4M:solution of

sucrose in an open beaker. What is the molar concentratlon of sucrose in the cell?
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questions 12 - 15, (293
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The molarity of a turgid celf is greater than the molarity of the solution. S

l The solute potential of a turgid.cell is lower than the molarity of the solution.
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! The molarity of a plasmolyzed cell is ter than the molarity of the solution.

972 +3



