
Homeostasis  is the 
biological balance that 
cells must maintain in 
order to survive in an 

environment .  



Cells maintain this balance 
by regulating  what gets into  

and what gets out  of the 
cell.  



Molecules are in constant 
motion.  As molecules move, 
they tend to move into those 

areas where the molecules are 
less concentrated [ ].  



Diffusion  is the process 
where molecules spread 
from an area of higher  

concentration, to an area 
of lower  concentration.  

The difference in [ ]õs of a 
substance across a space 
is called a concentration 

gradient.  
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Some kinds of molecules 
can diffuse  across a 

membrane.  If a substance 
can pass through a 

membrane, the membrane is 
permeable  to it.  Not all 

molecules can diffuse 
through a membrane.  



The size and type  of of 
molecule determines 

whether or not it can 
diffuse  through a 

membrane.  For example, 
monosaccharides can 

diffuse through a 
membrane, but a large 

molecule like starch cannot.  



The process by which water 
molecules diffuse through a 

membrane from an area of low 
solute [ ],  to and area of high 

solute [ ]  is called osmosis.  
In biology, osmosis refers only 

to the diffusion of water  



What determines the 
direction  in which water 

molecules will diffuse  
across a cell membrane?  

The direction depends 
on the [ ] of water  and 
the solute  dissolved in 

the solution.  





If the [ ] of solute 
particles  in the environment 

outside  the cell is lower 
than that in the cell, the 

solution outside is hypotonic  
relative to its environment.  

Water will move into  the 
cell until equilibrium is 

established.  





If the [ ] of solute  
particles outside the cell is 

greater than inside, the 
solution outside is 
hypertonic  to its 

environment.  Water will 
diffuse out  of the cell 

until equilibrium is 
established.  





When the [ ]õs outside and 
inside the cell are equal, 
the solution is isotonic  to 
its environment.  Water 
will not diffuse in either 

direction.  









Cell shrinkage is called 
plasmolysis 

Cell exploding or bursting is 
called cytolysis  

Cell rigidity in plants is 
called turgor pressure  



Diffusion and osmosis are 
both forms of passive 

transport  ð the movement 
of any substance across a 
membrane without the use 

of chemical energy.  



Active transport, on the 
other hand, is the 
movement of any 

substance  across a cell 
membrane with the use of 

chemical  energy.    



The size and chemical 
makeup of the substance 

trying to cross the 
membrane barrier 

determines whether 
passive or active 

transport is used.  
 



Remember from the 
previous two chapters that 
the cell membrane is made 
up of a lipid bilayer  that 

has protein molecules 
sticking through it.  

Proteins that function in 
transport are called carrier 

molecules.  



These protein molecules have a 
channel going through them 

which substances can                                                                                                            
pass through.  



There are three  types of passive 
transport.  Molecules enter the 

cell with the [ ] gradient . No 
energy is used.  



In simple diffusion, 
molecules simply 

diffuse  right through 
the cell membrane.  



Simple 
diffusion can 

also occur 
through a 

carrier 
molecule.  



In 
facilitated 
diffusion  
molecules 

get a boost  
through the 

carrier 
molecule.  

No energy  is 
used.  



In active 
transport, ATP 

energy is used to 
move molecules 
against  the [ ] 

gradient.  





The sodium- potassium pump is a 
common active transport system 
that moves sodium ions out of 
the cell, and brings potassium 

ions into the cell using the same 
carrier molecule.  One- third  of 
the energy used by an animal at 

rest goes to power this pump.  







ATP changes the physical 
shape of the carrier 

molecule! 





Huge molecules such a food 
particles and waste  

material must pass into and 
out of the cell by other 

means. 



Endocytosis  is the process 
where very large  particles 
are engulfed by the cell.  



The cell membrane pinches off 
and forms vesicles which enter 

the cell and are digested by 
cellular enzymes.  



Pinocytosis  is the 
movement of solutes  

or fluids  into the 
cell. (cell drinking)  



Phagocytosis is the 
movement of large solid 

food particles into the cell.  
Amebas and white blood 
cells (phagocytes) engulf 

substances by phagocytosis.  


