Lecture 3

I. Life’s common ancestry

a. Now dead, that once was a species ( tree

b. Direction is not predicted by tree

c. For every species there is a nested set of shared ancestral attributes due to an original older and more recent LCAs

d. The more generally distributed a trait, the older the LCA

e. Since Darwin organisms have existed on the tree that are made of one cell

II. Cells

a. Two kinds of one celled organisms today

i. Bacteria and protests

III. Kingdoms ( diagram in class

IV. What is the most general characteristic of life?

a. It is chemistry: molecules in water

b. What is Chemistry?

i. Matter and energy

ii. Matter is the most stable in complex units called atoms

iii. Energy comes in many forms

iv. While stable matter differs by ~300x from smallest to biggest, energy has a much wider range

v. Energy and matter interact

vi. Links between atoms are called bonds

vii. The strength of a bond is measured by the amount of energy needed to break it

c. Atoms

i. Two parts: nucleus and electron cloud

ii. Nucleus has at least one proton (positively charged) and usually an equal amount of neutrons (no charge)

iii. Electrons are negatively charged particles

iv. Atoms are neutral for charge is number of protons is equal to number of electrons

v. Bonds established by electron cloud

vi. The chemical signature of each atom is determined by number of protons

vii. All atoms with a known number of protons are called elements

viii. Within one element, isotopes are those atoms that differ in number of neutrons

ix. An unstable atom is called radioactive 

x. Shells of electrons ( class and diagram

d. Covalent bonds

i. Strongest bond: two atoms with stable outer shells sharing one electron from each atom

ii. It takes the most energy to break this bond, example: water

iii. Why water? class discussion

e. Polarity

i. Hydrogen bond: this polarity can be brought to stability by a weak bond between two water molecules

V. Water

a. Wetting: establishment of hydrogen bonds

b. Surface tension: all hydrogen bonds face in at surface

c. Capillary action: hydrogen bonds form with charged groups in capillary

d. Specific heat: lots of energy needed to break H bonds, lots of heat needed to change the temperature of water

e. High heat of evaporation: takes lots of energy for molecules to break H bonds and become a gas

f. Solvent: many chemical dissolve and form H ions in water

g. Insoluble molecules in water are forced together by exclusion of water ( H negative bonds

h. Water forms ions of its own

i. Any substance that forms ions in water is an acid ( pH and buffers

