Hypothesls- testable explanaion of chservaions

Theory- Widely sccepled explanation of the cavse & sffect relagonships lave bean extensively & riporously tested by independent scienisists
LAW- when & theory las besen so extensively Eshed and oonfirmed that the scientiic commumity acospts it a5 8 fundamenlal basis of science.
-consaration of mass, conssrvalion of energy. consenation of anguwiar momentum

Theery af Grasetason
“Classical mechanics (Mewton, 1687)

-gravitational force = propardional o masses af nieracting bodies and inversely propartional 1o the square of the dstance between them
-ty the late 1B80's, soentsts said (b Sdn'l wark
-General Redativity (Einstein, 1815)

-sgace fime is curved by matter, and free-falling objects mave dong locally straight paths in & curved spacetime
-axplains mercury's orbit, and mudh more
-samplifies o classical medhanics al velocities <<< speed of light
-Ousartum relatvity 7
-general refativity s mcompatible with guantum mechanics

Paradigm Shifts
Wiy rarely, scientific discavernies s made (or develop) thal cavse major changes n the way soeniists think about beir descigline.
“Full of canflict and debate

“Reguire re-examination of previows knawledpe 1o regmsess
-Plokemac 1o Copemican model of the cosmos
-Uniformilanaresm o theary of plate ectaomes

-Classical physics b theory of relathity

Thearmady namics

-Thesmoadynamics the branch of ply=ical scence cancerned with the interrelatiorship and imercomresersion of different forms of enengy
-Thermodynamics addresses the bebavior of maooscopic sysiems

Conservation Lass
“Corservalion af mass

“Carmervalion al emnengy (15t Bw of therma)
-Ertrapy (2nd law of thermo)

-1
-mass exisks & a solid, liguid, gas or plasma, kas mass, and occupies space
-n & closed sysfem (meaning mass and energy cannot enter or leave the system) mass will remain constant oeer ime

-mass can be transfiormed from ane farm of matter 1o anolber, b the okl mass of & closad system cannot inoredgse or deorsd s

Conservation of Enm

- & closed sy=tem (enéngy cant oome in or lEgve)

-the wokEl amownt of enengy remains constam over time

-enengy can change from one form o anather and can be redisributed, and camt be oreated or destonged
forms of energy inchude:

-Kinstic jerergy of motion)

-potential (energy due 1o the arangement of the system)

- ather forms: of energy such as chemical - (combinatons of kinesc and palentsl)

Entropy
-atien energy is ransferred by any process, the system moves from a more-ordered b less-ondered stse i there is no foroe 0 counteract this endency.

-antropy- tha disordar In a systam

far instance, when a log s bumt, the highly siructured form of the log which mcludes the en
Hdiving orgAnsms resists entrogy by getling energy from food and pholosy ndhesis

-dead organisms get nd enengy and through decompasition lose their onganized structure



Elemnants

-maiter is compased of elements, which st alone or in combination with other lements in the form af molecules
-an eement = 8 dhemecal substance wilh 8 speicific st of propedies dependent on the delails of s atomic structure.
-an edement can't be broken down into substances with other properties.

Aboims
-atoms are composed of
-protas |pasitively charged mass ~ 16728 x 10-27 kg
-electnors (negatively charged) 21084 = 10-31
-neutrons (no change)|
nuckus of an atams contans protan and rewtrons, while the eledrans circulale sound 1be nucleus in the "electron cloud™

Agomic Numer, Mass, and Wegl

-the alomec umber of the eement is the number of profons in the nucléus- carbon has 6 pralons and &N alomic number of B

-the mass number is egual b the ol number of prolons and nesinacs it an isolope

-fhe alomiec weight of an element (shdwn in penodic tables) s the ayerape seighl of the abames of an element, taking nlo accounl istapic sbundances.
-Alomic wesghts are expressed relaioe Lo (e mass of an atom of the stable sotope of carban/12 = 1.860538821(73) x 10-27 kg (& unified alomc mass unit)

lown=
-when an atoms has no electne charge, the number of elecirons in the aéectron dowd eguaks the number of prolons
-aloms become ians if the # of prolors and decirons s not the same, resulling in a et eleciric charge an the atam
- 4 charge results i the & of prolons s mare 1hen the & of secirons
- - change resulis f # of deciron = mare then the number of prolars

Isologes
-an isolope of an element is an atam with the same # of probons and elecirons., but a different numiber of newtrons
Decause the mass of the i=olope is different, the behavior of the isolopes anre =lighty dferent n physical, chemical and biological processes

Isologic Fraclionation

-Eoiape fractionation occurs when a physical, chemical or biclogical process causes the refalive abhundance of isolopes ina sample of maiter o change

-&x] midecules af ha] that nclede lighler solopes of oaygen evaporate more quickly from guid water (because they are ighter), cusng the vapor 1o be shighthy
eninched in molecules with a lighber isolope.

-&x] & lEmperatures noredse, mare of the heavier msolaopes can evaporale from the lguid water
-the ghundance of heavier solopes is therefare a proxy for Emperature.

Raglici
-=ome istopes are “radioactive”, decaying (wilh emission of radiation in the procass) aver time | millisecands to millions of years) do another isptope of the
element

ratiologes coninue o decay intd other dawghter radioeotopes umil they become a stable isolope that is not radicactive
-the: half Iife af a radicesotape is the amount of fme peeded for halfl s aoms o ansform from ane isolope o another.
-uranium b ead akes TOO milkon years

hlal scules

-aloms of he same or different dements can combine 1o fom molecules

-molecules are more liely (o fom when the sloms nvobeed can share dectrons and henreby reach & keaer energy stake
-the Chemical fomula shows the number of each Lype of atom in a mokecule (CO2 O-—-C—0)

-common mokecules of a singule dement nclede copgen (O2) and nitrogen (M2) both of whidh are abundant on earth
-compaund molecules are ihase compased af differenl elements

-common compound mokecules include W20, carbon dicaade,



Bonds

-molecules held together by lonic ond s readh 3 neutral stale by bringing ogether pasilively and negatreely changed ions
-table =alt (NaCl) s composed of posiieeely chamged sodum ions (Ma+) and negatively charged chloride ions (Cl-)

Moalecules hald iogether by covalent bonde reach & newtral state by shiring electrans betaeen the aloms of the molecule

Coraalenl Bonding
-stahle balance of atiractive and repulsive foroes betwesen atoms when they share eledrons

for many malecules, the sharing of electrons alows eadh atom L

SohuEns
-@lemeénts, malecules, and comgounds can also come opether i the soltions withoul forming chemical band=s
for example

-ocean water (h20, =alts, minor consSuénts)

-Air (n2, 0, ar, cod, 63, dhd, and olber companénts)

Aods, bases. and pH

- vy Bquecus aglution (water based), & small number of water molecubes will spl into s
b0 = he + OH-

purg wialer conlains egqual rumber of bodh, and the solubion is neutral

-the product of the concentrations of these ions always sguals 10-14, so that pure water will bave 3 concemrations of 10-T7 H+ OH-

pH low = acidic. pH high = basic

-A pH of 7 is neutral

- IF the canentraion of H+ is greater than OH, the solution is acidic and the pH is kess than 7

-if the concentration af OH- is greater than H+, the solution is basic and the pH = greater then 7

-mportan - pH is 3 log =cale. so a8 sohution with 3 pH of 8 kas 10 imes &= many b+ jons as one with a pH of 7.

An aside on exponesnls
-the expanents (or pawer| of 8 number say=s how many times i use the number of muliglicason limes ilself

- 22 = 2nF =d

-2*%3 = 2x2x2 = B (2 = the bame)

- 10%2 10x10 = 100

2%-2 = 142%2= 1= 0.25 n a decamal nakalion

10*-3= 110*3= 11 0030= .001 in decimal notation
-do mat drog expanents -

Loggarithn
-the: loganthm of a number = the exponent by which the base must be ramed 1o produce the number

-the base-10 loganithm (commaon logarithm of log) of 1000=103

Orgarecs and in-organic
-maiter is compased of organic and in-onganic compounds
-anganic compounds are formed by combining carbon wath ather elements
-inorganic compounds do net indude carban-caron bonds
~hrpdrocarbans are compased of various combinasans of carbon with hydrogen, and can form n long dhains and rings
-meihane is the simplest hydrocarbon, oude oil is compased of many types of ypdrocarbons

Macromaoleoules

-polymers are long chains of repeated onganic compounds
-plidy key roles g building blods in He

Athree essential ypes of polymers:
-pInabeins
-riulecieic aods



