
Objective: You will be able to describe the roles of each of 
the components of the cell membrane in maintaining the 
internal environment of the cell.

Do Now:

Write this down:

“Cell membranes separate the internal environment

of the cell from the external environment.”



Describe what you see in the model of the plasma 
membrane below



The Fluid Mosaic Model of the Cell Membrane

Cell membranes consist of a structural framework of 

phospholipid molecules that is embedded with:

▪ Proteins

▪ Steroids (such as cholesterol in eukaryotes)

▪ Glycoproteins and glycolipids 

These components can flow around the surface of the 

cell within the membrane 



Figure 5.2
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▪Phospholipids have both hydrophilic and hydrophobic regions. 

▪The hydrophilic phosphate regions of the phospholipids are oriented 

toward the aqueous external or internal environments

▪The hydrophobic fatty acid regions face each other within the interior of 

the membrane. 



Figure 5.5
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Embedded proteins can be: 

▪ hydrophilic, with charged and polar side groups, or 

▪ hydrophobic, with nonpolar side groups



Figure 5.7
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Objective: You will be able to explain how the structure of 
biological membranes influences selective permeability.

Do Now:

• Compare your beaker predictions with a neighbors



The structure of cell membranes results in selective 
permeability.

▪Small nonpolar molecules, including N2, O2 and CO2 freely 

pass across the membrane

▪Hydrophilic substances, such as large polar molecules and 

ions, move across the membrane through embedded 

channel and transport proteins

▪Polar uncharged molecules, including H2O, pass through the 

membrane in small amounts. 



Objective #1:
You will be able to describe the mechanisms used to 
maintain solute and water balance.

Do Now:

• Make a list that compares and contrasts passive and active 

transport



Figure 5.15
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• How would it be different if 

you added heat?

• How would it be different if 

you increased the # of dye 

molecules on the left?  The 

right?

Why is this 

arrow here?
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▪Passive transport plays a primary role in the import 

of materials and export of wastes.



Objective #2:
You will be able to explain how the structure of a 
molecule affects its ability to pass through the plasma 
membrane.



Membrane proteins are required for facilitated 

diffusion of charged and large polar molecules 

through a membrane

▪ Large quantities of water pass through aquaporins

▪ Charged ions, like H+, Ca++, require channel proteins 

to move through the membrane

▪ Membranes may become polarized by movement of 

ions across membranes



Figure 5.13
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The selective permeability of membranes allows for the 

formation of concentration gradients of solutes across the 

membrane.
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The Na+/K+ ATPase contributes to the maintenance of the 

membrane potential





Large Molecules

▪The processes of endocytosis and exocytosis 

require energy to move large molecules into and out 

of cells—

▪ In exocytosis, internal vesicles fuse with the plasma 

membrane and secrete large macromolecules out of 

the cell.

▪ In endocytosis, the cell takes in macromolecules and 

particulate matter by forming new vesicles derived 

from the plasma membrane. 



Endocytosis



Objective: You will be able to explain how osmoregulatory 
mechanisms contribute to the health and survival of 
organisms.

Do Now:

Write down this definition:

▪Osmolarity is the concentration of a solution 

expressed as the total number of solute particles per 

liter
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External environments can be hypotonic, hypertonic or 

isotonic to the internal environment of cells.



Water Movement

▪Water moves from:

▪ Hypotonic to hypertonic areas

▪ Low osmolarity to high osmolarity areas



WATER POTENTIAL

Water Potential (Ψ)

Ψ = ΨP + ΨS

ΨP = pressure potential

ΨS = solute potential

▪Beaker of distilled water with no pressure has a ΨP of zero

▪The higher the solute [ ], the lower the ΨS

▪Water move from higher Ψ to lower Ψ



Water Movement

▪Water moves from:

▪ Hypotonic to hypertonic areas

▪ Low osmolarity to high osmolarity areas

▪ Hypotonic to hypertonic areas
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Figure 36.9a

Plasmolyzed
cell at osmotic
equilibrium with
its surroundings

0.4 M sucrose solution:

Initial flaccid cell:

(a) Initial conditions: cellular   environmental 

 −0.9 MPa=

S
−0.9=

P 0=

P

=

0

S
−0.9

=

 −0.9 MPa

=

P

=

0 

S
−0.7

=

 −0.7 MPa

=



Ψ = ΨP + ΨS

The Solute Potential of a Solution (ΨS = –iCRT)
i = ionization constant (this is 1.0 for sucrose because sucrose does not ionize in water)

C = molar concentration

R = pressure constant (R = 0.0831 liter bars/mole K)

T = temperature in Kelvin (ºC + 273)



-24.76

-4.90

Into the cell

(Cell is x-7.33 = beaker is 0-4.90

Answer is 2.45 Bars

The Solute Potential of a Solution (ΨS = –iCRT)

i = ionization constant 

C = molar concentration

R = pressure constant (R = 0.0831 liter bars/mole K)

T = temperature in Kelvin (ºC + 273)



Passive Transport
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