Earth Science – Midterm Study Guide

Scientific Inquiry

· Observations versus Inferences:  Making objective observations and examining deductive reasoning.
· Scientific Method:  summarize the systematic approach that scientists use to solve problems. (hypothesis); evaluating reliability and validity of experimental data based on precision, accuracy and reproducibility
· Lab Safety:  Overview of lab safety/ safety contract.
· Exploring the Validity of Scientific Claims and Resources: Web safety and evaluation.; identifying bias
· Density: What is density and how is the density of a substance affected when experiencing changes in heat absorption or radiation? 
Structure of the Earth and The Earth’s Spheres

A. Layers of the earth:  Crust, Mantle, Core – be prepared to identify each on a diagram
B. Earth’s Spheres:  describe characteristics features of each and be prepared to identify interactions between the spheres.
a. Geosphere:

b. Hydrosphere
c. Atmosphere
d. Biosphere
Energy Flows

A. Kinetic Theory of Matter

1. Explain the kinetic theory of matter. (there are three key points)
B. Four Phases of Matter - describe the behaviors of the atoms in each of the four phases of matter using the kinetic theory of matter.
1. Solids:

i. Characteristics of atoms

ii. Structure of solids – shape? Volume?

2. Liquids:

i. Characteristics of atoms

ii. Structure of solids – shape? Volume?

3. Gases:

i. Characteristics of atoms

ii. Structure of solids – shape? Volume?

4. Plasma

i. Characteristics of atoms

ii. Structure of solids – shape? Volume?
C. Phase Changes

1. What causes matter to change from one phase to another?
2. Explain the process of how a solid changes to a liquid and vice versa.
3. Explain how a liquid changes into a gas and vice versa.
4. Explain how a solid can change into a gas
5. Be able to define and discuss the following terms:
i. Melting point

ii. Boiling point

iii. Freezing point

iv. Evaporation

v. Vaporization

vi. Condensation

vii. Sublimation 

6. Be able to interpret the phase change graph and discuss what is occurring with temperature and heat energy – refer to phase changes worksheet
D. Laws of Thermodynamics

1. Law of conservation of energy
2. Law of entropy (the efficiency of energy transformations)
E. Forms of Energy – describe and be able to identify examples of each form
1. radiant
2. thermal/heat
3. mechanical
4. nuclear
5. electrical
6. chemical
F. Heat Transfer - explain and diagram the three methods of heat transfer; compare the terms heat and temperature.
1. Conduction
2. Convection
3. Radiation
Biogeochemical Cycles: Be able to describe and interpret diagrams of each cycle (i.e. be able to trace a raindrop through the water cycle, and a rock through the rock cycle)
A. Carbon Cycle

a. Explain how each of the following processes drive the carbon cycle; be sure to identify which process(es) remove/add CO2 from the atmosphere
i. Combustion
ii. Decomposition
iii. Photosynthesis
iv. Respiration
b. Of the processes above, which one is most influenced by human beings (least ‘natural’ process 
B. Water Cycle

a. Describe earth’s water distribution amongst its natural stores in %. (salt water, fresh water)
b. Explain how each of the following processes works to drive the cycle
i. Precipitation
ii. Run-off
iii. Infiltration/percolation
iv. Evaporation
v. Transpiration
vi. Condensation/cloud formation
c. Environmental concerns associated with this cycle
d. Acid/Base and pH scale as it relates to acid rain
C. Rock Cycle

a. Define a mineral

b. Summarize characteristics of minerals

i. Cleavage, fracture, inorganic, hardness, luster, density, color
c. What is a rock?

d. How are rocks classified?
e. Identify the processes which drive the rock cycle

i. Crystallization

ii. Lithification

iii. Heat and pressure

iv. Weathering, Erosion and Deposition
1. Weathering – compare contrast mechanical and chemical weathering

a. Mechanical

i. Abrasion

ii. Frost wedging

iii. Exfoliation

iv. Plants and animals

b. Chemical

i. Hydrolysis

ii. Oxidation
2. Factors that affect the rate of weathering 

a. Composition of rock

b. Surface exposure (surface area of rock exposed)

c. Climate
f. Rock Formation/Types: summarize how each rock type forms
i. Igneous

ii. Sedimentary

iii. Metamorphic
Plate Tectonics

· Continental Drift Hypothesis
· Developed by Alfred Wegener  - was this initially accepted by the scientific community?

· What evidence exists to support the theory of plate tectonics

· Cause of Plate Tectonics:  explain how convection currents within the mantle move the earth’s crust

· Plate Boundaries: Draw and label diagrams of each boundary identifying type of plates involved and arrows to indicate direction.  Be prepared to identify a specific location on earth for each boundary type.  
· Convergent
· Ocean – continental
· Ocean – ocean
· Continental – continental
· Divergent 
· Oceanic
· continental
· Transform
· Effects of plate tectonics:  be able to explain what causes each of the following effects from plate tectonics
· Sea floor spreading

· Earthquakes

· Volcanoes

· Volcanic Islands

· Mountains

· Rift valleys

· Tsunamis
· Hot spots:  What are they?  Explain how these formed the Hawaiian Islands.  Relate hotspots to the formation of geysers and hot springs in Yellow Stone National Park.
