$ 3 sam) atudal) 8L -GG Jarall
dadal) elal) Lia gl paud o

Al-garawl



Jals2ll aal aal Osmotic pressure ) sesY) Jariall s,
:\_q_é,ﬂ‘ 2\\3\ L..\\.\;\\<‘\ \s\)jj_\_mé le{; )333 L;ﬂ\
abrin JiLl 4 201 dlall dalell (@) 2ae 2aad dua

RERTIV
¢l °\A"‘54'°J'“’L5J'° \J.ub.o \)M\ALQJJMY\M\ J.\j.\\.AS
ngu\ J\A;j\j GAJ)\_\M c«\.uaaj\_\.k.u).q \.@AJ\A j‘ Mu\ d;\.l

Al




A5 sandl) Jillaall (ha ) 31 A0 Sllia
Isotonic solution 4 sewY) Jildia Jslas - )

Hypotonic solution 4 sewsY! (aidie Jslas =Y
Hypertonic solution 43 sew! (& y) 3 3 J slae -¥

plasma
membrane

extracellular space

hypotonic
solution

isotonic
solution

)

hypertonic water
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Hypotonic Solution Hypertonic Solution

® = solute that cannot cross membrane
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The solute concentration and the free water
concentration are the same inside and
outside the cell.

Water flows in and out of the cell at an equal rate.
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Hypotonic Environment: @ ® é :

The solute concentration is greater inside the cell; . S

the free water concentration is greater outside.
Free water flows into the cell.
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Hypertonic Environment:
The solute concentration is greater outside the
cell; the free water concentration is greater inside.
Free water flows out of the cell.
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Cell Membrane

Hypotonic Solution Hypertonic Solution
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Movement of Water in and Out of Bacterial Cells by Osmosis

isotonic
[same solute conc. in and out]

e el Fow o water

hypotonic [hyposmauotic)

[low extracellular solute conc.]
waler Hows in

hypertonic [hyperosmotic]

[high extracellular solute conc.)
waler Hows el plasmolysis
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(a) At beginning of osmotic (b) At equilibrium
pressure experiment

Cytoplasm  Solute Plasma membrane
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(c) Isotonic solution— (d) Hypotonic solution— (e) Hypertonic solution—
no net movement of water vater moves into the cell and may cause water moves out of the cell, causing
2 cell to burst if the wall is weak or cyloplasm to shrink (plasm
damaged (osmotic lysis)
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