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TEST DATE: Wednesday, 9-19-12
	Essential Concepts and Skills

	11. Diagram the structure of a water molecule and describe hydrogen bonding between water molecules.

a) A water molecule contains two hydrogen atoms bonded to an oxygen atom forming a molecule that looks like Mickey Mouse ears.

b) The partially positive hydrogen atoms on one water molecule are attracted to the partially negative oxygen atom of another water molecule. This attraction is called a hydrogen bond.

c) Water is a polar molecule

d) A covalent bond is the sharing of a pair of valence electrons by two atoms.  They are found within a single water molecule, binding hydrogen and oxygen.

e) Hydrogen bonding causes water molecules to be attracted to each other.
f) In the solid form, ice floats, preventing lakes and oceans from freezing solid.
g) Cohesion and adhesion are both due to hydrogen bonding.
h) Water will move upwards in the very small tubes found in the roots and shoots of plants, so plants can get water and nutrients through their roots.  This is called capillary action.

i) Water is able to absorb large amounts of heat so lakes and oceans stabilize air and land temperatures. 

j) Water is able to dissolve many substances so the water inside and outside of cells can carry nutrients into and around cells, and wastes away from cells.

k) Water absorbs heat when it evaporates, allowing organisms to get rid of excess heat.

l) In the solid form, ice floats, preventing lakes and oceans from freezing solid. 

m) The surface layer of water molecules acts like a film stretched across the top.    This is described as surface tension; this gives some small organisms the ability to walk on water.

	12. Explain interactions between cells and their environment in terms of diffusion and osmosis.

a) Diffusion is the movement of very small particles from an area of higher concentration to an area of lower concentration, with the concentration gradient (passive transport).

b) Osmosis is the movement of water through a semi-permeable membrane from an area of higher water concentration to an area of  lower water concentration, with the concentration gradient (passive transport).

c) Small molecules move into and out of cells by diffusion or osmosis unless the cell spends energy (active transport) to move molecules against a concentration gradient.

d) Some molecules need help diffusing from one place to another. This is known as facilitated diffusion.

	13. Explain the importance of pH to organisms.

a) The pH scale goes from 0 to 14; 7 is neutral, below 7 is acidic and above 7 is basic.

b) Every cell has a particular pH at which it functions best and maintains homeostasis.

c) Living organisms can only tolerate small changes of pH in their environment.

	Explain how cells make a variety of macromolecules (polymer) from a small 

      set of  monomers. 

a) Proteins are macromolecules with the elements Carbon, Hydrogen, Oxygen and Nitrogen. Look for the element Nitrogen for structure.  Ribosomes make proteins by joining amino acids (monomers) together in a chain.

b) Lipids are macromolecules with LOTS of the elements Carbon, Hydrogen and Oxygen and are formed from three fatty acid chains attached to a glycerol molecule (monomer). Shape like a capital “E”.

c) Carbohydrates (e.g. sucrose (table sugar), a polymer) are macromolecules with the elements Carbon, Hydrogen, Oxygen and are formed from monosaccharides (e.g. simple sugars=glucose + fructose). Shaped like a hexagon. Names end in –ose. Monosaccharides have a 1:2:1 ratio of C, H and O

d) Nucleic acids (e.g. DNA and RNA) are macromolecules with the elements Carbon, Hydrogen, Oxygen, Nitrogen and Phosphorus and are formed from nucleotides. DNA is shaped like a double helix, while RNA is single stranded. Nucleotides form from a nitrogenous base, 5-Carbon sugar and a phosphate group.

	Give the function of these groups of macromolecules: carbohydrates, lipids, proteins, and nucleic acids. Be able to identify dietary sources of each.

a) Substances such as carbohydrates, lipids, proteins, and nucleic acids are called organic compounds because they contain carbon.

b) Carbohydrates provide organisms (cells) with energy quickly and stores energy(bread, pasta, potatoes)

c) Lipids store energy long term and do not dissolve in water; lipids make up cell membranes (oils and fat, waxes and steroids). They also provide insulation, protection and structure for organisms. (animal fats, butter)

d) Nucleic acids store the cell’s information in the form of a code; DNA forms the genetic code, while RNA forms the protein synthesis code. Found in foods which come from ALL once living things.

e) Proteins (meats, beans, chicken)

Function

Example

System

Structure

Hair, nails and bones

Integumentary

Transport

Hemoglobin

Circulatory

Movement

Muscle Fiber

Muscular

Defense

Antibodies

Immune

Regulate cell function

Hormones, enzymes

Endocrine



	Use the example of enzymes to describe how a protein’s function depends 

      on its specific conformation (shape).

a) Enzymes are proteins(same elements as proteins) with a specific 3 dimensional shape which allows it to recognize and bind with its substrate (like two puzzle pieces).

b) Enzyme’s function to speed up chemical reactions without being affected themselves.

c) Enzymes can be used over and over again.

d) The substrate is the substance that the enzyme is working on.

e) The active site is the place on the enzyme where the substrate attaches to the enzyme.

f) Food sources of enzymes include all foods with protein.

g) Enzymes in our muscular system join monomers into polymers to make new proteins for muscle and DNA. Enzymes also break down foods in our digestive system.
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