CELLULAR TRANSPORT

Websites Used:

http://sps.k12.ar.us/massengale/water_properties.htm#ad
http://sps.k12.ar.us/massengale/homeostasis_notes_bi.htm
	Adhesion and Cohesion
Water is attracted to other water. This is called cohesion. Water can also be attracted to other materials. This is called adhesion.
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The oxygen end of water has a negative charge and the hydrogen end has a positive charge. The hydrogens of one water molecule are attracted to the oxygen from other water molecules. This attractive force is what gives water its cohesive and adhesive properties.
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Surface Tension
Surface tension is the name we give to the cohesion of water molecules at the surface of a body of water. Try this at home: place a drop of water onto a piece of wax paper. Look closely at the drop. What shape is it? Why do you think it is this shape?

What is happening? Water is not attracted to wax paper (there is no adhesion between the drop and the wax paper). Each molecule in the water drop is attracted to the other water molecules in the drop. This causes the water to pull itself into a shape with the smallest amount of surface area, a bead (sphere). All the water molecules on the surface of the bead are 'holding' each other together or creating surface tension.
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  Try this!!  Carefully place a paperclip on the surface of a cup of water.  The paperclip will float because the water molecules are held so tightly together by surface tension!
Surface tension allows water striders to 'skate' across the top of a pond. You can experiment with surface tension. Try floating a pin or a paperclip on the top if a glass of water. A metal pin or paper clip is heavier than water, but because of the surface tension the water is able to hold up the metal.

Surface tension is not the force that keeps boats floating. If you want to know why a boat floats look here: Why do boats float?
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The key to floating is that the object must displace an amount of water which is equal to its own weight.
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Capillary Action
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Surface tension is related to the cohesive properties of water. Capillary action however, is related to the adhesive properties of water. You can see capillary action 'in action' by placing a straw into a glass of water. The water 'climbs' up the straw. What is happening is that the water molecules are attracted to the straw molecules. When one water molecule moves closer to a the straw molecules the other water molecules (which are cohesively attracted to that water molecule) also move up into the straw. Capillary action is limited by gravity and the size of the straw. The thinner the straw or tube the higher up capillary action will pull the water (Can you make up an experiment to test this?).

Plants take advantage of capillary action to pull water from the ground into themselves. From the roots, water is drawn through the plant by another force, transpiration.


	HOMEOSTASIS AND TRANSPORT
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  I. Cell Membranes
A. Cell membranes help organisms maintain homeostasis by controlling what substances may enter or leave cells

B. Some substances can cross the cell membrane without any input of energy by the cell

C. The movement of such substances across the membrane is known as passive transport
D. To stay alive, a cell must exchange materials such as food, water, & wastes with its environment

E. These materials must cross the cell or plasma membrane 
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F. Small molecules like water, oxygen, & carbon dioxide can move in and out freely
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G. Large molecules like proteins & carbohydrates cannot move easily across the plasma membrane

H. The Cell Membrane is semipermeable or selectively permeable only allowing certain molecules to pass through
II. Diffusion
A. Diffusion is the movement of molecules from an area of higher concentration to an area of lower concentration
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B. Small molecules can pass through the cell membrane by a process called diffusion
C. Diffusion across a membrane is a type of passive transport because it does not require energy

D. This difference in the concentration of molecules across a membrane is called a concentration gradient
E. Diffusion is driven by the kinetic energy of the molecules

F. Kinetic energy keeps molecules in constant motion causing the molecules to move randomly away from each other in a liquid or a gas

G. The rate of diffusion depends on temperature, size of the molecules, & type of molecules diffusing
H. Molecules diffuse faster at higher temperatures than at lower temperatures

I. Smaller molecules diffuse faster than larger molecules

J. Most short-distance transport of materials into & out of cells occurs by diffusion

K. Solutions have two parts --- the solute which is being dissolved in the solvent
L. Water serves as the main solvent in living things

M. Diffusion always occurs down a concentration gradient (water moves from an area where it is more concentrated to an area where it is less concentrated)

N. Diffusion continues until the concentration of the molecules is the same on both sides of a membrane
O. When a concentration gradient no longer exists, equilibrium has been reached but molecules will continue to move equally back & forth across a membrane
III. Osmosis
A. The diffusion of water across a semipermeable membrane is called osmosis
B. Diffusion occurs from an area of high water concentration (less solute) to an area of lower water concentration (more solute)
C. Movement of water is down its concentration gradient & doesn’t require extra energy

D. Concentrated solutions have many solute molecules & fewer water molecules

E. Water moves from areas of low solute concentration to areas of high solute concentration

F. Water molecules will cross membranes until the concentrations of water & solutes is equal on both sides of the membrane; called equilibrium
G. At equilibrium, molecules continue to move across membranes evenly so there is no net movement 
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IV. Facilitated Diffusion
A. Faster than simple diffusion

B. Considered passive transport because extra energy not used

C. Occurs down a concentration gradient

D. Involves carrier proteins embedded in a cell’s membrane to help move across certain solutes such as glucose
E. Carrier molecules change shape when solute attaches to them

F. Change in carrier protein shape helps move solute across the membrane
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G. Channel proteins in the cell membrane form tunnels across the membrane to move materials

H. Channel proteins may always be open or have gates that open & close to control the movement of materials; called gated channels
I. Gates open & close in response to concentration inside & outside the cell
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V. Active Transport
A. Requires the use of ATP or energy

B. Moves materials against their concentration gradient from an area of lower to higher concentration

C. May also involve membrane proteins

D. Used to move ions such as Na+, Ca+, and K+ across the cell membrane

E. Sodium-Potassium pump moves 3 Na+ out for every 2 K+ into the cell

1. Causes a difference in charge inside and outside the cell
2. Difference in charge is called membrane potential
F. Ion pumps help muscle & nerve cells work
G. Plants use active transport to help roots absorb nutrients from the soil (plant nutrients are more concentrated inside the root than outside)
VI. Bulk Transport
A. Moves large, complex molecules such as proteins across the cell membrane

B. Large molecules, food, or fluid droplets are packaged in membrane-bound sacs called vesicles
C. Endocytosis moves large particles into a cell
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D. Phagocytosis is one type of endocytosis
1. Cell membrane extends out forming pseudopods that surround the particle
2. Membrane pouch encloses the material & pinches off inside the cell making a vesicle
3. Vesicle can fuse with lysosomes (digestive organelles) or release their contents in the cytoplasm
4. Used by ameba to feed & white blood cells to kill bacteria
5. Known as "cell eating"
E. Pinocytosis is another type of endocytosis
1. Cell membrane surrounds fluid droplets
2. Fluids taken into membrane-bound vesicle
3. Known as "cell drinking"
F. Exocytosis is used to remove large products from the cell such as wastes, mucus, & cell products
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G. Proteins made by ribosomes in a cell are packaged into transport vesicles by the Golgi Body
H. Transport vesicles fuse with the cell membrane and then the proteins are secreted out of the cell (e.g. insulin)
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