
8th Grade Science EOG Review

1) Scientific Method

a) Problem, Gather Info, Hypothesis, Experiment, Repeat, Analyze Data, Conclusions, Communicate

b) Hypothesis - an educated guess that can be tested, usually based on previous knowledge

c) Trial - each repeat of an experiment

d) Subjects - who/what experiment is being performed on

e) Variable - what changes in an experiment

i) Remember K.I.S.S. - keep it simple stupid, only change one variable at a time

ii) Independent variable - the variable you manipulate or change (whatever you decide you want to test)

(1) Ex. Changing the amount of fertilizer a plant receives to test its affect on plant growth

iii) Dependent variable - the variable that changes as a result of the changing of the independent variable

(1) Ex. How much the plant grew (or didn’t grow) as a result of the fertilizer

iv) Remember, the dependent variable depends on the independent variable

f) Control - used in an experiment so you have something to test against, a subject that does NOT receive the independent variable

g) Constants – variables that do not change

2) Observations/Inferences

a) Observation is a FACT that is determined using senses, ie, sight, touch, taste, sound, smell

b) An inference draws a conclusion based on an observation

i) Ex. Observation - The ground is wet; Inference - it rained, sprinklers, melted snow, water pipe broke

c) Observations can also be used to make predictions

3) Hydrosphere

a) Water 

i) is a polar molecule (polarity) (meaning it has a slight charge creating a positive and a negative end)

ii) is known as the Universal Solvent because so many substances will easily dissolve in water

(1) Solvent = what is doing the dissolving

(2) Solute = what is being dissolved

(3) Supersaturated = no more solute will dissolve

iii) Cohesion is where water molecules want to stick together

(1) Ex. Surface tension (think belly flop = ouch) or the penny with all the water drops

iv) Adhesion is where water also likes to stick to other surfaces

(1) Ex. The meniscus (the line you read in a graduated cylinder…remember it isn’t flat) is concave

v) Density

(1) Water has a density of about 1 g/ml

(2) The formula for density is Density = Mass/Volume

(3) If a object’s density is GREATER than the density of the liquid it is in, it will SINK; if it is LESS it will FLOAT

(4) Buoyancy is how well something floats

(a) It can be affected by density and

(b) Shape

vi) Specific Heat

(1) Amount of energy needed to raise the temp. of 1 kilogram of a substance 1 degree Celsius

(a) Specific heat of water is very high, about 4,184 

(b) Allows water in rivers, lakes and oceans to keep a constant temperature

(c) The higher the specific heat, the longer it will take to heat up and the lower the specific heat the quicker it will heat up

b) Water distribution

i) About 70-75% of the Earth is covered in water

ii) Only about 3% of all the water on earth is freshwater

(1) Most of the freshwater is frozen in the poles

(2) Desalination is the process of taking the salt out of ocean water to make freshwater

iii) Most drinking water in NC comes from

(1) Aquifers - very porous (lots of small, tiny holes) rock that holds water underground

(2) Reservoirs (man made lakes)

iv) Surface water in NC flows through different RIVER BASINS

(1) There are 17 river basins in NC

(2) River basins can further be broken down into watersheds
(3) Tributaries are smaller streams and rivers that flow into larger rivers
v) Oceans

(1) Estuaries = where rivers and ocean meet, very marshy...nursery for MANY ocean animals

(2) Upwelling = Cold nutrient rich waters are forced upward from the bottom of the ocean by prevailing winds – happens most often at continental shelfs.
(3) In order to study deep oceans, scientists rely on SONAR

(a) Problems with studying deep oceans = too much pressure, darkness, cold, vast space

(4) Hydrothermal vents - cracks in the deep ocean floor that release super heated, mineral rich water where the organisms’ food chain relies on chemosynthesis (bacteria are the producers which rely on the chemicals in the water and not the sun)

c) Water pollution

i) Turbidity = how clear the water is – Measured with a Secchi Disk or Turbidity Tube
(1) Usually affected by sediment (silt) and runoff

(2) High Turbidity is cloudy (bad!)

ii) Dissolved oxygen

(1) Oxygen is necessary for organisms to survive

(2) DO of about is 6 parts per million is necessary for most fish to survive

(3) Needs to stay constant to avoid stressing fish

iii) pH = measures the strength of acids and bases

(1) pH is measured on a scale of 0-14 (0 is very acidic/14 is very basic)

(2) 7 is considered neutral (organisms prefer neutral)

iv) Nitrates = chemical formed by decaying material and animal wastes, both contain lots of NITROGEN

(1) Source of algal blooms!!!!

(2) Usually from runoff from lawns, golf courses and feed lots/farms

v) Bioindicators = using live organisms to rate the water quality of a stream

(1) Bioindicators are species that need a specific set of environmental conditions to survive, that is they do not adapt easily to new conditions.

vi) Point source - when the source of pollution can be easily identified a raw sewage spill from a sewage plant

vii) Non Point source - no easy identification, ie, runoff from a parking lot or from farming practices

(1) Excess nutrients from runoff can lead to ALGAL BLOOMS, some of which can be toxic to humans

d) Food webs = interactions between  predators and prey

i) Producers (Autotrophs)- create their own food by using energy from the sun

ii) Consumers (Heterotrophs) - eat producers or other consumers

iii) Terrestrial (land food webs) vs Aquatic (water food webs) is when there is an interaction and exchange of energy between the two.

(1) Ex. A fish eats a grasshopper

4) Matter

a) Everything on Earth is made from element
b) Atom – smallest part of an element that retains the properties of the element

c) Molecule – more than one atom combined, ex. 02  and H20

d) Compound – more than one atom of a different kind, combined chemically Ex. H20, NaCl

i) Elements combine to form chemicals

(1) Naturally occurring substances are chemicals

(2) Synthetic (manmade) substances are chemicals

e) Periodic Table 

i) Decreasing reactivity as you go from left to right

(1) Noble gasses are least reactive

(2) Halogens are the most reactive of the non-metals

(3) Valence Electrons = number of electrons in the outer shell (energy level)

ii) Classifies elements based on their properties

(1) Atomic number, atomic mass, Solid/liquid/gas, metal/nonmetal/metalloid

iii) Most of the elements are metals (located on the left of the “stair step”

(1) Metals are usually good conductors of heat and electricity, shiny and malleable (bendable) and ductile (can be stretched into wire)

(2) Magnetic elements - iron, cobalt and nickel

iv) Nonmetals - poor conductors of heat and electricity, dull in color, brittle (breakable) – (located to the right of the “stair step”

v) Metalloids - properties of both metals and nonmetals (located on the “stair step”)

(1) Semiconductors can be made to carry energy under certain conditions, they are very useful in electronics

(a) Silicon and Germanium – used primarily for computer chips
f) Chemical reactions – YOU ARE NOT CREATING NEW SUBSTANCES, SIMPLY REARRANGING ATOMS!
i) A chemical formula shows the number of atoms of each elements

ii) An equation is balanced when the atoms of each element are the same on each side

(1) The left side of an equation is the reactants

(2) The arrow means “yield”

(3) The right side of the equation is the product

(4) To balance an equation you can change coefficients, NOT subscripts!!

(5) An increase in temperature speeds up a chemical reaction, cooling it off slows it down

iii) Evidence that a chemical reaction takes place:

(1) Bubbles

(2) Change in color

(3) Change in state (solid, liquid, gas)

(4) Increase or decrease in temperature

(5) Odor

(6) Precipitate forms – (solid particles form when liquids are mixed together)

(7) Gives off light or sound

iv) Chemical vs Physical change

(1) Chemical change creates new products that cannot be reversed

(a) Ex. Cooking an egg

(2) Physical – usually change in shape or state

(a) Tearing paper

g) State of mater

i) Solid – definite shape, definite mass, definite volume

ii) Liquid – NO definite shape, definite mass, definite volume

iii) Gas – NO definite shape, definite mass, NO definite volume

(1) The volume of a gas will increase or decrease when you increase or decrease temperature

iv) Plasma - NO definite shape, NO definite volume, definite mass and has electrically charged particles.

h) Law of conservation of matter

i) Matter CANNOT be created or destroyed

ii) In a chemical reaction the mass of the reactants MUST EQUAL the mass of the products

i) Chemicals and Health

i) Some chemicals can lead to different types of disease

(1) Ex. Radioactive elements are known to cause cancer

(2) Asbestos = Cancer

ii) Several factors determine how unhealthy an element is:

(1) Potency – “how strong” the element is

(2) Exposure – “how long” you are in contact

(3) How susceptive the individual is to the element, “your tolerance”

(4) Dose – how much you take

(5) Concentration – amount of drug per volume

j) Chemical benefits

i) Medicines

ii) As food preservatives – keep food from spoiling

iii) Increase crop production 

(1) Fertilizers

(2) Pesticides – kills crop pests

(3) Herbicides – kills weeds

iv) To kill bacteria for sanitation

5) Geologic Time

a) Organizes Earth’s events and history into a timeline

i) Based on:

(1)  the species present

(2) They types of rocks being deposited

(3) Major events taking place

b) Divided into Eons, Eras, Periods and Epochs

c) Most data is collected through fossils

i) Fossils are most likely to form in SEDIMENTARY rocks

ii) Fossils are most likely to form if the organism has

(1) Hard parts

(2) Is protected from scavengers (buried quickly)

iii) Index fossils help scientist determine relative age

(1) They were widespread

(2) Abundant

(3) Only around for a relatively short amount of time

d) Earth’s History

i) Absolute age = exact age

(1) Found through radiometric dating

ii) Relative age = compares different layers of rocks

(1) Based on the Law of Superposition

(a) States in an undisturbed layer the youngest layers are on top

(b) Intrusions are ALWAYS younger than the layers they intrude

(2) Uncomformities = when rock layers are disturbed causing missing layers or older layers to be on top of younger layers

iii) Ice cores can be used to determine the types of gases and temperatures of specific ages in Earth’s past

iv) Intrusions (or faults) are always younger than the layers they cut through)

v) Inclusions are older than the layers they are found in.

e) Extinction

i) Can occur naturally, most occur following a sudden drastic change in the environment

ii) 99.9% of all species that have lived on Earth have gone extinct

iii) Mass extinctions were when at least 50% of species during that time period went extinct

f) Evolution

i) Biological Evolution

(1) Theory of Evolution proposed by Charles Darwin

(2) Based on Natural Selection

(a) When species have traits that help them adapt to changes in the environment, those traits will be passed on to offspring (Genetic Variation)

(b) Species that are unable to adapt become extinct

(3) Evidence for biological evolution

(a) Analogous structures - Serve the same purpose but not similar structure (wings on bird and butterfly) – NOT evidence for evolution!
(b) Homologous structures - Have similar structure but not necessarily similar function (wings on a bat and arms/hands of human)
(c) Vestigial structures - body part that does not seem to play a role in body function (hip bones in a whale)

(d) Transitional fossils – fossils of extinct organisms that have similar structure to modern day organisms.

ii)  Geological Evolution

(1) Earth’s continents have moved over time

(a) A function of continental drift

(b) There is evidence of continental drift in the fossil record

(i) The same fossils of species that are unable to cross oceans are found in different parts of the world

(c) Weathering

(i) Mechanical weathering

1. breaks rocks apart without changing the chemical makeup of the rocks

a. erosion

b. freeze/thaw

c. plant roots/animals

2. Chemical weathering

a. Reaction with air, water, salts and acids

b. Often dissolves or washes away the rock

6) Cells

a) Cell Theory

i) All things are made of cells

ii) Cells provide structure or carry out major functions needed to sustain life

iii) All cells come from other cells

b) Cellular Structures = Organelles

i) Organelles are mini-organs that have specific jobs inside the cell

(1) Nucleus - hereditary material/DNA/controls cell

(2) Cytoplasm - gel-like material that makes up most of the cell

(3) Mitochondria - stores and provides energy

(4) Ribosomes - makes proteins

(5) Endoplasmic reticulum - moves materials within the cell

(6) Golgi bodies/Apparatus - packages and moves materials outside of the cell

(7) Vacuole - stores food/water/waste

(8) Vesicle - small vacuoles

(9) Cell membrane - allows materials to enter and exit the cell

(a) Selective permeability is the ability of the cell membrane to control what enters and exits the cell

(10) Cell wall - provides protection and structure in the PLANT cell

(11) Chloroplasts - site of photosynthesis in the plant cell, provides energy for the plant cell

ii) Meiosis

(1) Creates sex cells

(a) Sex cells = gametes

(b) Fertilized sex cell =zygote

(2) 1 cell that goes through meiosis creates 4 daughter cells with HALF the number of chromosomes as the parent cell

(a) This is known as a HAPLOID cell

iii) Mitosis = Cell growth & division

(1) Most of the cells life is spent in interphase

(2) 1 cell that goes through mitosis creates 2 daughter cells that have the SAME number of chromosomes as the parent

(a) this is known as a DIPLOID cell

iv) Respiration – reactants and products are EXACT opposites of photosynthesis
(1) Chemical reaction that takes place in cells where glucose and oxygen are broken down in the mitochondria to release energy, carbon dioxide and water (animal energy)
v) Photosynthesis – reactants and products are EXACT opposites of respiration
(1) Chemical reaction by plants that break down carbon dioxide and water to produce sugar and oxygen (plant energy)
(2) Aided by chloroplast, which contain CHLOROPHYLL (a green pigment that allows plant cells to capture sunlight and store it as energy)

7) Microbes

a) Anything too small to be seen with the naked eye

b) Many are single celled organisms

i) Eukaryotic cells have defined organelles

ii) Prokaryotic do NOT have defined organelles (NO nucleus!)
c) Living organisms

i) Requirements

(1) Composed of cell(s)

(2) Perform life functions like growth and digestion

(3) Reproduce

(4) Either make or ingest nutrients

(5) Respond to stimuli (light, touch)

d) Bacteria have 3 basic shapes

i) Spirilla = spiral

ii) Coccus = sphere

iii) Bacillus = spirillum

e) Viruses

i) NOT considered a living organism

(1) Only characteristic of a living organism is that it reproduces

(2) Injects hereditary material into the cell, giving the cell instructions to make more of the virus

(3) Diseases caused by virus = flu, AIDS, SARS, polio, chickenpox, measles, smallpox

ii) Vaccines are a weakened form of the virus that your body easily defeats by creating ANTIBODIES therefore increasing your ACTIVE IMMUNITY

(1) Passive immunity is what you are born with or gain as an infant from your mother

f) Microbes and disease

i) Infectious disease = can be spread from person to person

(1) Known as a contagion
(2) Pathogen = any microbe that causes an infectious disease

(3) Epidemic = outbreak of disease

(4) Pandemic = worldwide outbreak

(5) Vector = any organism that can transmit a disease

(6) Carrier = organism that can transmit a disease but shows no symptoms

(7) Mutagen = anything that causes a change in a cells DNA

(8) Parasite = organism that gets its nutrients from another organism

(a) Ex tick, flea, tapeworm

(b) The organism that provides the nutrients for the parasite is known as the HOST

ii) Antibiotics and antimicrobial products

(1) Antibiotics = drugs that kill bacteria or prevent their reproduction

(2) Antimicrobial products = designed to kill bacteria before they can enter your body

(a) Ex Germ-X

(3) Problems associated with antibiotics and antimicrobial

(a) Overuse has led to bacteria becoming resistant to both, creating “stronger” bacteria

(b) Now drug companies are struggling to come up with stronger antibiotics

(c) CLASSIC NATURAL SELECTION AT WORK!!!

g) Biotechnology

i) Using living organisms or parts of organisms to benefit humans

(1) Medicines/Vaccines

(2) Food (increase crop production, nutrition, disease resistance, pest resistance, taste)

(3) Living human tissue for burn victims, surgery etc

(a) Ethical issue - is it ok??

(b) Human Genome Project = mapping all the human genes so that we might do GENE THERAPY which would allow scientist to treat/diagnose diseases before they appear or while an infant is still in the womb

(i) Again, ETHICAL???

(4) Bioremediation - uses bacteria to clean up the environment

8) Ecosystems - all living and nonliving parts of an environment including interactions among species.

i) Abiotic factors - nonliving parts (rocks, sun, temperature)

ii) Biotic factors - all living parts

iii) species - group of organisms that share characteristics and can breed

iv) population - all organisms of a species living in a particular area

v) community - all populations (different species) living in a particular area

b) Cycling of matter in ecosystems

i) Carbon cycle

ii) Nitrogen cycle

iii) Water cycle

c) Relationships in Ecosystems

i) competition - fighting for resources

ii) coexist - same habitat but use different resources

iii) cooperation - work together for resources

iv) Symbiosis - close relationship between two different species living together

(1) mutualism - both benefit

(2) commensalism - one benefits and the other is not harmed

(3) parasitism - one benefits at the expense of the other

9) Energy conservation and transfer

i) Mechanical energy - energy of moving objects

ii) Electrical energy - energy of moving electrical charges

iii) Chemical energy - energy via chemical reactions

iv) Electromagnetic energy - energy that travels as waves (example light, UV rays, radiation)

v) Nuclear energy - stored in the nucleus of an atom 

b) Types of energy

i) Non renewable - fossil fuels, nuclear energy

(1) Burning of fossil fuels releases CO2 in the environment (greenhouse gasses, global warming)


(2) Limited supplies

ii) Renewable - wind power, hydropower (dams), solar power, geothermal energy (using heat energy from inside Earth)

(1) Disadvantages – not always possible in certain locations

(2) Land damage or ecosystem loss


