AP Biology
Biochemistry (Water) – Part 1
(Associated Learning Objectives: 2.9, 4.1, 4.2, 4.3, 4.17)
I. Water supports life on Earth.
A. Water, mainly found inside of cells, makes up 70 –95% of the organisms body for all life forms on earth.
B. Water is the only substance on earth to be found in all 3 states naturally, those being solid, liquid, and gas.
II. Biogeochemical Cycles (“Bio” means “life”; “geo” means “earth”) These refer to the cycling of matter.

A. Water cycle – Water vapor is generated  by the sun causing evaporation of the bodies of water such as 
oceans and lakes. This water vapor is carried by the winds to almost the whole world. It condenses in the air to make rain or snow (referred to as precipitation) and is returned to the land or ocean. Eventually the water that lands back on land, makes its way to plants or rivers and streams that lead back to the oceans. Plants take in the water and use it for photosynthesis but also can lose it in the form of transpiration to the air.

III. Water  is a Polar Molecule

A. Water’s polarity allows for it to make HYDROGEN bonds easily which helps with nutrient transport.
1. Remember, the two negative electrons from Hydrogen are “clumping” around the oxygen atom as a result of the covalent bonding between Hydrogen and Oxygen, so the Oxygen molecule has more electrons than normal and thus a negative charge. The Hydrogen end just has the single positive proton. One side is negative and the other is positive.

B. This polarity makes it possible to conduct electricity very well. (Remember, electricity is flowing electrons.)
C.  The polarity allows for a single water molecule to bind to 4 other water molecules at a time. 
IV. Cohesion

A. This term refers to water molecules binding to other water molecules.
B. This property is made possible because of HYDROGEN bonds.
C. This is important in the Cohesion-Tension Principle that describes how water moves upward in plants xylem tissues by making water “chains”. 
V. Adhesion

A.  This term refers to water molecules binding to something other than water molecules. 
B.  This property is made possible because of HYDROGEN bonds.
VI. Water helps with Temperature Regulation in organisms and on the earth.
A. Water can act as a huge heat “piggy” bank. (Such as when the sunlight hits the oceans and other water bodies and the water heats up SLOWLY as it absorbs the light energy.)
B. This property is made possible because of HYDROGEN bonds.
C. It takes tremendous amounts of E to break all four hydrogen bonds at once and turn liquid water to a gas.
D. This is an important worldly effect as it helps to keep the temperature of earth stable (the water of the oceans absorbs the energy of sunlight but does not evaporate completely, so we don’t fry, and then releases that same energy at night, so we don’t freeze… remember that one side of earth is always in the sun and the other side is dark so temperature is stable.)
E. Ice cubes and cold drinks (The hot drink molecules lose energy as they try to warm up the frozen water molecules thereby causing the drink to “cool”.
VII. Evaporative Cooling effect for plants and animals
A. Putting heat E into water, causing the water to evaporate and carry the heat E away from the body thus providing a cooling of the organism to occur as the E leaves.
B. Wind increases the effect of cooling by carrying the water vapor away from the body. Humidity, water vapor in the air, decreases the effect because water can’t evaporate into the air as it is already full of water vapor.
VIII. Expansion of Water when it freezes
A. Water condenses down to 4% Celsius; after that, the colder it gets, the more it expands.
B. The HYDROGEN bonds move outward to 90⁰ angles from original position of 105⁰. This movement “pushes” the water molecules farther apart and thus it becomes less dense.
C. Life was and still is able to survive under the FLOATING ice that occurs at the poles and during winter.
