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Mathematical problems for calculating water potentialWater
potential (W)

The sum of the forces that affecting on chemical energy (water potential)
and these forces are the osmotic potential and the turgor pressure.

Osmotic potential (W)

It is the decrease in water potential due to the presence of solutes, and its
sign is negative.

Turgor pressure (‘¥p)

It is the pressure formed inside the cell that pushes the membrane and the
cell wall outward, and it is positive and its value is zero in the case of
shrinking cells.

Cell wall pressure
Is the pressure which equal to turgor pressure and opposite in direction
Y=Y+ ¥,

Q1/ What are the changes that happen to a shrunken plant cell A with an
osmotic potential of -9 bar when placed in a solution with an osmotic
potential of -3 bar and after the state of equilibrium with the solution was
transferred and attached to another cell B with an osmotic potential of -5
bar and an turgor pressure of 4 bar?

¥,=0
Y= s
Y= -9 bar
Equilibrium occurs when the water potentials are equal
Yoy = s
= -3 bar

The water will move from the solution into the cell
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Wil o) = -3
3= 9+,
¥,=6

Cell B

W cet B) = -5+4
=1

The transition will be from B cell to A cell, After the equilibrium state
between the two cell

P, for each cell after the equilibrium state = Wyycen a) + Pwicenn 8y / 2
=-3+-1/2=-2
Acell -2 =-9+Y,
=7
Bceell -2=-5+Y,
=3

Q2/ Three adjacent cells, A cell has an osmotic potential of -7 bar and a
turgor pressure of 2 bar, B cell with osmotic potential -11 bar and turgor
pressure 5 bar and C cell with osmotic potential -6 bar and turgor
pressure 2 bar:

a- What are the changes that
happen to cells after the state of equilibrium occurs?
b- If cell C is immersed after the

state of equilibrium in a solution whose osmotic potential is -3 bar,
what are the changes that occur to the cells after the state of
equilibrium between cells and solution occurs, then show the
direction of water movement, explaining the reason?

The state of equilibrium between the three cells occurs when the
water potentials of these cells are equal

Yo (cennpy=-7+2=-5
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Wy (cenngy = -11+5=-6

Wy celicy = -6+2 = -4

P, for each cell after equilibrium state = ¥\ycenn o) + Pucen ) + Puceni ¢y / 3
=5+-6+-4/3=-5

After equilibrium state

Wy (cell o) =7-5=2

¥, cengy =11-5 = 6

Wy celic) =6-5=1

b-After equilibrium state between C cell and solution

Fuison = Fsson + Fp

Pp=0

Pugsony = Fsson = -3

Equilibrium state between the cell and solution occurs when the water
potentials are equal , water potential for solution is constant .

lPW(ceIIC): -3
3=-6+%, =3

Thus, what is applied to cell C applies to cell A and B, The direction of
water movement is from the least negative to the most negative in water
potential.
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