Name ___________________________________ Block _______ Date __________


Earth Science SOL Review Sheet #1
: Scientific Investigations




Essential Knowledge and Skills
· Measure mass and volume of materials in the lab.

· Calculate density.

· Interpret data from a graph or table that shows change in mass, density, or temperature over time.

· Interpret data from a graph or table that shows change in temperature or pressure with depth.

· Construct a graph, table, chart, and/or diagram from data.

· Interpret graphs and diagrams.

· Use scientific methodology to design and test a hypothesis.

· Compare and contrast hypotheses, theories and scientific laws. For example, students should be able to compare/contrast the Law of Superposition and the Theory of Plate Tectonics.

· Make predictions using scientific data and data analysis.

· Use data to support or reject a hypothesis.

· Explain how the scientific method is used to validate scientific theories.

Important Words You Need to Know:
Conclusion: – an answer to a question based on analyzing data and observations gathered in an experiment
Constants:  things that the researcher keeps the same.  This is important because the researcher is examining the effect of only the independent variable in the experiment

Control group:  a standard of comparison
Data: recorded observations and measurements
Density:  mass per unit volume of a substance, can be expressed as grams per ml or grams per cubic cm

Dependent variable:  what the researcher observes or measures in the experiment, also called the responding variable

Experiment: a test designed to demonstrate the validity of a hypothesis
Hypothesis:  an educated guess or prediction that can be tested by experiment or observation

Independent variable:  what the researcher manipulates or purposefully changes

Law:  a scientific rule that describes the behavior of natural phenomenon
Mass: the amount of matter in an object; measured in grams (g)

Results: – the data collected during an experiment expressed in paragraph form
Theory:  a well-tested and widely accepted view that explains certain observable facts

Volume:  amount of space occupied by a material or substance; measured in milliliters (ml) or cubic centimeters (cc)

Now You Try It!  

Practice Questions:  Circle the correct answer!

1. Which would be the BEST tools to measure the density of a small piece of copper ore?

A
A barometer and a balance

B
A density probe and a 250 ml beaker

C
A metric ruler and a metal detector

D
A graduated cylinder and a balance

2. The graph below shows the relationship between mass and volume for three samples, A, B, and C, of a given material. What is the density of this material?
[image: image1.wmf]“If the bridge is constructed using oak

 boards instead of pine, then it will be 

able to support more weight.”


A
20.0 g/cm³
B
10.0 g/cm³
C
5.0 g/cm³
D
2.0 g/cm³
3. Students plan to use several rain gauges to compare average monthly rainfall on Virginia’s Coastal Plain and Piedmont regions. Which of these is the independent variable?

A
Height of the rain gauge

B
Brand of the rain gauge

C
Size of the rain gauge

D
Location of the rain gauge

4. A student claims that the full Moon occurs about once a month.  What process will verify the student’s claim?

A
Hypothesizing

B
Theorizing

C
Predicting

D
Observing
5. Between which depths should the bedrock be mined in order to obtain rock with the highest percentage of copper?
[image: image27.wmf]
A  
100-130 ft

B  
230-260 ft

C  
330-360 ft

D  
650-680 ft

6. A student wanted to determine if building a wall would help stop beach erosion. He built one wall perpendicular from the beach, another parallel and a third in an outward bending arc. He then observed and collected data. In this experiment, what should be the “control”?

A  
the parallel wall

B  
the perpendicular wall

C  
the curved arc-shaped wall

D  
a section of beach with no wall

7. How much water is being measured in this graduated cylinder?
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A  
15 mL

B  
1.5 mL

C  
1.6 mL

D  
2.5 mL

8. A graduated cylinder is used to find–
A  
volume

B  
mass

C  
length

D  
temperature

9. Which part of an experiment is the statement shown here?

[image: image84.wmf] 

N


A  
problem

B  
procedure

C  
hypothesis

D  
results

10. The graph below illustrates the data from an experiment.

[image: image29.wmf]
Does the data shown in this graph support or reject the statement shown in question 9?

A 
It supports the statement

B
It rejects the statement

C
It neither supports nor rejects the statement
Earth Science SOL Review Sheet #2
:  Maps





Essential Knowledge and Skills
· Compare topographic maps of different scales.

· Construct a graph, table, chart, and/or diagram from data.

· Interpret graphs and diagrams.

· Read and interpret maps, including legends and lines (e.g., contour and isobar) used on maps.

· Locate points and directions on maps and globes using latitude and longitude.

· Construct profiles from topographic contours.

· Determine distance and elevation on a map.

· Identify a hilltop, stream, and valley on a topographic map.

Important Words You Need to Know:
Latitude:  the distance north or south of the equator, measured in degrees

Longitude:  the distance east or west of the prime meridian, measured in degrees

[image: image2.png]


                               

Topographic Map:  a map that represents Earth’s surface in three dimensions; it shows elevation, distance, directions, and slope 

Bathymetric Map: a map that shows the ocean’s depth and can be used to study the topography of the ocean floor

Contour Line:  a line on a topographic map that indicates (shows) elevation; every point on the line has the same elevation

Contour interval - the difference in elevation between two consecutive contour lines

Scale - a fixed ratio between the size of a real object and the size of a model of the same object

Elevation - height above sea level

Prime Meridian - meridian that runs through Greenwich, England; 0˚ longitude
GPS - Global Positioning System
North Pole - 90( north latitude
South Pole - 90( south latitude

Now You Try It!  

Practice Questions:  Circle the correct answer!

1. Which of the following maps or charts would show details of abyssal plains, seamounts, and ocean trenches?

A  
Topographic Map

B
Weather Map

C
Astronomical Chart

D
Bathymetric Map

2. What is the latitude of location A?
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3. What is the average gradient, in feet per mile, along the straight line from point A to point B?
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A
1000 ft/mile

B
1500 ft/mile

C
2000 ft/mile

D
2500 ft/mile
4. Which profile BEST shows the topography between points X and Y on this map?
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5. Use the map shown above. Which of these could be the elevation of the tallest hill?

A
230 feet

B
390 feet

C
330 feet

D
420 feet

6. Use the map shown above. Mill River flows northeastward to the ocean. We know that because water always flows from high elevations towards lower elevations. How else could we tell the direction of flow?

A
Contour lines bend uphill when they cross a river.

B
All rivers flow northeastward.

C
The river is located between to hills.

D
All rivers flow away from the ocean

7. Your GPS unit gave your location as 14.5ºN, 49.5ºE. If you wanted to go to 10ºN, 45ºE, in which direction would you have to travel?
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A
Southwest

B
Southeast

C
Northeast

D
Northwest

8. Use the map shown above. Which point is located in a valley?

A
Point W

B
Point X

C
Point Y

D
Point Z

9. Study the map below. Which of these could be the elevation of point X?

[image: image4.jpg]



A
315 feet

B
330 feet

C
350 feet

D
355 feet
Earth Science SOL Review Sheet #3
:  Atmosphere and Meteorology


Essential Knowledge and Skills
· The early atmosphere contained little oxygen and more carbon dioxide than the modern atmosphere. 

· Early photosynthetic life such as cyanobacteria (blue-green algae) consumed carbon dioxide and generated oxygen.

· It was only after early photosynthetic life generated oxygen that animal life became possible.

· Earth’s atmosphere is 21 percent oxygen, 78 percent nitrogen, and 1 percent trace gases.

· The atmosphere of Venus is mostly carbon dioxide and very dense.

· The atmosphere of Mars is very thin and mostly carbon dioxide.

· Human activities have increased the carbon dioxide content of the atmosphere.

· Man-made chemicals have decreased the ozone concentration in the upper   atmosphere.

· Volcanic activity and meteorite impacts can inject large quantities of dust and gases into the atmosphere.

· The ability of Earth’s atmosphere to absorb and retain heat is affected by the presence of gases like water vapor and carbon dioxide.  

· Explain how volcanic activity or meteor impacts could affect the atmosphere and life on Earth.

· Explain how biologic activity, including human activities, may influence global temperature and climate.

Important Words You Need to Know:
Weather:  day-to-day changes in atmospheric conditions

Climate: typical weather patterns for a certain location over many years; climate is affected by latitude, elevation, how close the area is to a major body of water and whether or not it is close to mountains

Cyanobacteria - blue green algae; a simple photosynthetic life form that helped introduce oxygen into Earth’s ancient atmosphere

Troposphere - the layer of the atmosphere closest to the earth’s surface
Isobar - line on a weather map that connects locations with the same air pressure

Convection - transfer of heat energy in a fluid (gas or liquid) by means of currents

Ozone - gas in Earth’s atmosphere formed when three atoms of oxygen combine, absorbs ultraviolet radiation

Greenhouse effect - process in which carbon dioxide and other gases in the atmosphere absorb infrared radiation from the sun, forming a “heat blanket” around Earth
Radiation - energy transmitted as rays or waves without the need of a substance to conduct the energy
Barometer - an instrument used to measure air pressure

Dew point - the temperature at which condensation develops

Humidity - the amount of water vapor in the air

Carbon dioxide - CO2;  a gas that is naturally found in the air, also comes from burning wood, from running vehicles on gasoline, and from exhaling

Precipitation - any form of water that returns from the atmosphere to Earth’s surface including: rain, snow, sleet, and hail

Condensation nuclei - any particle onto which water vapor condenses

Now You Try It!  

Practice Questions:  Circle the correct answer!

[image: image38.wmf]1. Which statement best explains the difference in the average yearly temperature range for the two cities?

A
City B is located in a different global wind belt.

B
City B receives less yearly precipitation.

C
City B has a greater yearly duration of insolation.

D
City B is located near a large body of water.
2. Which of these has the LEAST affect on the composition of our atmosphere?

A
Human activity

B
Biological activity

C
Geologic activity

D
Tidal activity
3. Clouds usually form when–

A
air temperature reaches the dew point

B
evaporation has warmed the air

C
relative humidity is 0%

D
condensation nuclei have been removed from the air
[image: image39.wmf]4. The most likely cause of the overall change in the level of carbon dioxide from 1960 to 1990 is an increase in the–
A
number of violent storms

B
number of volcanic eruptions

C
use of nuclear power

D
use of fossil fuels
5. Which region is the probable source of the air mass labeled cP on the map?
[image: image40.wmf]
A
central Canada

B
southwestern United States

C
North Atlantic Ocean

D
Gulf of Mexico

6. The following symbol is often seen on weather maps. What does it represent?

[image: image5.wmf]
A
Cold front

B
Low pressure area

C 
Warm front

D
Stationary front

7. Over the course of a year, compared to location B, location A will have- 
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A
less precipitation and a smaller temperature range 

B
less precipitation and a greater temperature range 

C
more precipitation and a smaller temperature range 

D
more precipitation and a greater temperature range 

8. The cross section below shows how prevailing winds have caused different climates on the windward and leeward sides of a mountain range. 
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Why does the windward side of this mountain have a wet climate? 

A
Rising air compresses and cools, causing the water droplets to evaporate. 

B
Rising air compresses and warms, causing the water vapor to condense. 

C
Rising air expands and cools, causing the water vapor to condense. 

D
Rising air expands and warms, causing the water droplets to evaporate. 

9. Which letter represents the area that would record the warmest temperatures?

[image: image8.jpg]



A
Letter A

B
Letter B

C
Letter C 
D    Letter D
Earth Science SOL Review Sheet #4
:  Astronomy





Essential Knowledge and Skills
· The Earth revolves around the sun, tilted on its axis, causing the seasons.  

· The moon revolves around the Earth creating the moon phases and eclipses.  

· The solar system consists of the sun, the 8 classic planets, dwarf planets, comets, and asteroids. 

· The sun is made of mostly hydrogen gas and its energy comes from nuclear fusion reactions.

· Mercury, Venus, Earth and Mars are terrestrial planets.  Jupiter, Saturn, Uranus and Neptune are gas giants.  The asteroid belt is located between Mars and Jupiter.  

· Made of ice and frozen gases, comets also orbit the sun

· The Big Bang theory is the most current model for the origin of the universe.  It states that the universe began billions of years ago in a very hot, dense state that suddenly expanded.  This material eventually formed today’s stars and galaxies.

· The Solar Nebular Theory is our most current explanation how the planets formed.  Material in a solar condensed and formed planets.

· Our solar system is located in the Milky Way galaxy.  

· Stars change over time. The mass of a star controls how it evolves, how long it exists and its ultimate fate

Important Words You Need to Know:
Solstices - the longest and shortest days of the year 

Equinoxes - times of the year when the sun is located directly above the equator so that day and night are of equal length around the world (March 21 and September 22 – 23)
Apollo 11 - the 1st manned landing on the moon

Galaxy - billions of stars grouped together

Stellar evolution - the stages of development and duration of stars, some of which appear on the H – R diagram

H-R Diagram - a diagram that shows the relationships between a star's color, its absolute magnitude, and its temperature

Nebula - a huge cloud of dust and gases; condense to form stars
Revolution - the circling of one object about another, the motion of the planets around the sun and satellites (moons) around the planets 

Meteor - streaks of light produced by a meteoroid as it burns up in Earth’s atmosphere
Solar eclipse - occurs when the moon blocks sunlight from Earth’s surface
Light year - the distance that light can travel in a year; approximately 6 trillion miles (~ 9 trillion kilometers)
Now You Try It!  

Practice Questions:  Circle the correct answer!

1. Label the phases of the moon.
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2.  On this day, which location has the greatest number of hours of daylight?
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3.  How does the sun produce energy?

A
Fusion of Hydrogen into helium
B
Burning of hydrogen
C
Fission of helium into hydrogen
D
Fusion of helium into hydrogen

4.  Apollo 11 was the first NASA mission to–

A
Orbit Earth

B
Land on the moon

C
Put a man into space

D
Visit Mars

5.  The maps below show the amount of sea ice surrounding the continent of Antarctica at two different times of the year. Map A represents late August when the area covered by sea ice approaches its greatest extent. Map B represents the minimum extent of sea ice.

[image: image43.png]



Which month is most probably represented by map B? 

A
February 

B
June 

C
May 

D
October 

6.  The photograph below shows a huge hole approximately 1 mile across located in 

Diablo Canyon, Arizona. What MOST LIKELY created this?

[image: image10.png]



A 
asteroid collision

B 
stream erosion

C 
plate tectonics

D
glacial erosion

[image: image44.wmf]7.  Which statement is true concerning the diagram shown below?
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A
A lunar eclipse was observed from position A. 

B 

A lunar eclipse was observed from position B. 

C
A solar eclipse was observed from position A. 

D
A solar eclipse was observed from position B.

8.  The most accepted theory for the origin of the sun and planets is–
A
Big bang theory

B
Solar nebula theory

C
Steady state theory

D
Offspring theory

9. Which theory states that the universe was created from a very hot dense state that expanded and eventually condensed into galaxies?
A XBig bang theory

B
Solar nebula theory

C
Steady state theory

D
Offspring Theory

10.  According to this H-R diagram, which are the brightest stars?

[image: image48.wmf]
A
Red giants

B
Main sequence stars 

C
Super giants

D
White dwarfs

Earth Science SOL Review Sheet #5
: Minerals





Essential Knowledge and Skills
· A mineral is a naturally occurring, inorganic, solid substance with a definite chemical composition and structure.

· Minerals may be identified by their physical properties such as hardness, color, luster, and streak.

· Most rocks are made of one or more minerals.

· Some major rock- forming minerals are quartz, feldspar, calcite, and mica.

· Ore minerals include pyrite, magnetite, hematite, galena, graphite, and sulfur.

· The major elements found in Earth’s crust are oxygen, silicon, aluminum, and iron. The most abundant group of minerals is the silicates, which contain silicon and oxygen.

Important Words You Need to Know:
cleavage - tendency of a mineral to break along smooth, flat, definite surfaces

diamond - the hardest known mineral
element - a material made up of one kind of atom

fracture - break or crack in rock; in minerals, the way a mineral that does not cleave breaks along a rough or jagged surface

hardness - ability of a mineral to resist being scratched
luster - the way in which a mineral reflects light from its surface

major elements of Earth’s crust - the elements found in the largest amounts in Earth’s crust:  oxygen, silicon, aluminum, and iron 

Moh's Scale - ten common minerals with increasing hardness from talc to diamond that is used to rate the hardness of all other minerals
ore mineral – a mineral from which useful metals or nonmetals can be profitably removed  (pyrite, magnetite, hematite, galena, graphite, and sulfur)
pyrite -  “fool’s gold”, chemical formula is FeS2
rock-forming minerals - common minerals that make up most of the rocks in Earth’s crust:  quartz, feldspar, calcite, and mica 
silicates - the most common mineral group; those minerals containing silicon and oxygen
streak - color of the powder left by a mineral when it is rubbed against a hard, rough surface (streak plate)

Now You Try It!  

Practice Questions:  Circle the correct answer!

1.  The diagram below shows how a sample of the mineral mica breaks when hit with a rock hammer.
[image: image12.jpg]



This mineral breaks in smooth, flat surfaces because it –


A
is very hard 


B
is very dense 


C
contains large amounts of iron 


D
has a regular arrangement of atoms

2. Halite has three cleavage directions at 90° to each other. Which model best represents the shape of a broken sample of halite?

[image: image13.png]



3. Which of these is NOT an ore mineral?

A
Pyrite


B
Magnetite


C
Calcite

D
Galena

4. Which term is most associated with the mineral property “hardness”?


A
Shine


B
Break


C
Scratch

D
Heavy

5. Which term is most associated with the mineral property “luster”?


A
Shine


B
Break


C
Scratch

D
Heavy

6.  The chart below shows the Mohs scale for comparing the hardness of minerals. A 
mineral that can scratch fluorite and can be scratched by orthoclase is able to— 
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A 
Scratch both calcite and quartz 

B 
Be scratched by both calcite and quartz 

C 
Scratch calcite and be scratched by quartz 

D 
Scratch quartz and be scratched by calcite
7. The streak test that is useful in identifying minerals, involves studying the–

A 
Mineral’s crystal with a microscope

B 
The color of the mineral as it burns 

C 
The mineral under a fluorescent light 

D 
Color of the powdered form of the mineral
8. Calcite dissolves when exposed to hydrochloric acid. Which geologic process is this most similar to?

A 
Faulting 

B 
Folding 

C 
Weathering 

D 
Subduction
9. Which of the following minerals would you be able to scratch with a fingernail?

A 
Gypsum

B 
Corundum

C 
Fluorite

D 
Diamond
10. This igneous rock is compose primarily of large mineral crystals that were formed by–

[image: image49.wmf]
Granite

A 
Cooling magma 

B 
Compaction of sediments

C 
Evaporation of sea water

D 
Subduction
11. Pencils that are used everyday in schools do not contain the element lead. Pencil lead is made by combining clay and which of the minerals below?

A 
Graphite

B 
Pyrite

C 
Quartz

D 
Calcite
12. Sulfur is a mineral that has many uses. It is also easily identified by its yellow color and its distinct–

A 
Density

B 
Fluorescence

C 
Odor

D 
Calcite
13. Which of these rock forming minerals would you NOT expect to find in a sample of granite?

A 
Mica

B 
Calcite

C 
Quartz

D 
Feldspar
14. Which of these minerals does NOT have a metallic luster?

A 
Pyrite

B 
Galena

C 
Gold

D 
Quartz
Earth Science SOL Review Sheet #6 - Rocks


Essential Knowledge and Skills

· Igneous rock forms from molten rock that cools and hardens either below or on Earth’s surface.

· Sedimentary rocks may either form from rock fragments or organic matter bound together or they are formed by chemical precipitation.

· Metamorphic rocks form when any rock is changed by the effects of heat, pressure, or chemical action.

· Extrusive igneous rocks have small or no crystals resulting in fine- grained or glassy textures.

· Intrusive igneous rocks have larger crystals and a coarser texture.

· Extrusive igneous rocks include pumice, obsidian, and basalt.

· Intrusive igneous rocks include granite.

· Sedimentary rocks are clastic or chemical

· Clastic sedimentary rocks are made up of fragments of other rocks and include sandstone, conglomerate, and shale.

· Non-clastic sedimentary rocks include limestone and rock salt.

· Metamorphic rocks can be foliated or unfoliated (nonfoliated).

· Foliated metamorphic rocks have bands of different minerals. Slate, schist, and gneiss are foliated metamorphic rocks.

· Unfoliated metamorphic rocks have little or no banding and are relatively homogenous throughout. Marble and quartzite are unfoliated metamorphic rocks.
· Interpret the rock cycle diagram.

· Classify the following rock types as igneous, metamorphic, or sedimentary: pumice, obsidian, basalt, granite, sandstone, conglomerate, shale, limestone, slate, schist, gneiss, marble, and quartzite.

Important Words You Need to Know:

foliated: – metamorphic rock whose minerals are arranged in parallel layers 
Igneous rocks:  rock formed from the cooling and hardening of magma or lava

  Extrusive igneous rocks:  formed from lava;  

  they cool fast, so they have small or no crystals

  examples include:  basalt, pumice, obsidian

  Intrusive igneous rocks: formed from magma;

  they cool slow so they have visible mineral   

  crystals and coarse texture.  Example: granite

magma: – molten rock beneath the earth’s surface
Metamorphic rocks: rock that has undergone physical and chemical changes due to extreme heat or pressure

  Foliated rock:  metamorphic rock that shows

  parallel banding Example: gneiss and schist

  Nonfoliated rock:  metamorphic rock that has

  been recrystalized; does not show banding

Sedimentary rocks:  rock formed by rock 

fragments or organic matter being bound together or by chemical precipitation

  Clastic rocks:  sedimentary rocks made from   

  fragments of other rocks. Example: sandstone

  Non-clastic rocks:  sedimentary rocks made 

  from chemical processes. Example: limestone

Texture: how large the mineral crystals are

Rock cycle - a diagram showing how the  formation of igneous, sedimentary, and metamorphic rocks are interrelated

Now You Try It!  

Practice Questions:  Circle the correct answer!

1. Which rock is metamorphic and shows evidence of foliation?

[image: image50.png]



A
Rock 1

B
Rock 2

C
Rock 3

D
Rock 4

2. The diagrams below show the crystals of four different rocks viewed through the same hand lens. Which crystals most likely formed from molten material that cooled and solidified most rapidly?
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   B
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C      

   D

3. Which of the following rocks is NOT igneous?


A
Granite


B
Gneiss


C
Obsidian

D
Basalt

4. The "weathering" position in the rock cycle would be found–
[image: image55.wmf]

A
At position 1


B
At position 2


C
At position 3

D
At position 4

5. During metamorphism, shale becomes–
A
Marble


B
Quartzite


C
Slate

D
Gneiss

6. This picture shows a section of the Rocky Mts.. The rocks are mainly limestone. The dark horizontal stripe is a sill. Barely noticeable, above and below the sill is a white band of metamorphic rock. What kind of rock should it be?

[image: image15.jpg]




A
Marble


B
Quartzite


C
Slate

D
Basalt

7. The two types of metamorphic rock are–
A
Foliated & nonfoliated


B
Clastic & nonclastic


C
Intrusive & extrusive

D
Clastic & recrystalized

8. Which of these best describes intrusive igneous rock?
A
solidifies from lava, cools quickly, large crystals

B
solidifies from lava, cools slowly, small crystals

C
solidifies from magma, cools quickly, large crystals

D
solidifies from magma, cools slowly, large crystals

[image: image56.wmf]9. Pumice is an igneous rock that can float on water. Which of these is most likely pumice?
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Earth Science SOL Review Sheet #7
:  Natural Resources






Essential Knowledge and Skills
· Renewable resources can be replaced by nature at a rate close to the rate at which they are used. Renewable resources include vegetation, sunlight, and surface water.

· Non-renewable resources are renewed very slowly or not at all. Non-renewable resources include coal, oil, and minerals.

· Fossil fuels are non-renewable and may cause pollution, but they are relatively cheap and easy to use.

· In Virginia, major rock and mineral resources include coal for energy, gravel and crushed stone for road construction, and limestone for making concrete.

· Analyze the advantages and disadvantages of various energy sources.

Important Words You Need to Know:
coal: a sedimentary rock composed of combustible matter derived from the partial decomposition of plant material

environment: the sum of all the external conditions that affect an organism or community

fossil fuels: fuels formed hundreds of millions of years ago from the remains of dead plants and animals; coal, oil, or natural gas

nonrenewable resource: any resource that cannot be replaced by nature, such as fossil fuels and minerals

oil: a liquid formed as ancient plants and animals decayed; burned as a fossil fuel and used to make lubricants and plastics

pollution: release into the environment of substances that change the environment for the worse

renewable resource: any resource that can be replaced by nature, such as water, soil, and living resources

solar energy: energy from the sun

Now You Try It!  

Practice Questions:  Circle the correct answer!

1. Which of the following is NOT one of Virginia's rock and mineral resources?

A
Coal  

B
Limestone 

C
Trees
D
Granite

2. Which of the following Virginia natural resources is used as fuel for making electricity?

AX
Coal  

B
Limestone 

C
Sand and gravel
D
Arable land

3. Plants will not grow in soil that contains oil. Why is it a BAD idea to pour oil along fence lines to stop weed growth?

AX 
The oil will seep into the ground and pollute the ground water

B
All of the weeds would die_

C
The oil would damage the fence

D
The oil could be used to kill weeds in a garden instead
4. The device shown in this picture produces electricity from what natural resource?

[image: image60.wmf]
AX
Oil  

B
Wind 

C
Sun
D
Water

5. Which of these is a reason why the use of paper products is good for the environment?

A
They are inorganic and do not break down easily

BX 
They are made from a renewable resource
C
They are not recyclable

D
They are made from fossil fuels
6. Resources that are used faster than nature can replace them are referred to as–


A
Renewable resources


B
Fossil fuels


C
Pollution


D X
Nonrenewable resources

7. Which of the following is NOT a fossil fuel?

A
Coal

B
Wood 
C
Petroleum

D
Natural gas

8. This is the Hoover Dam. It generates electricity using turbines to capture the energy from falling water. What is this type of energy called?

[image: image61.wmf]
A
Geothermal

B
Nuclear
C
Solar

D
Hydroelectric

9. This house has a device on its roof that transforms sunlight into electricity. What is this type of energy called?

[image: image62.wmf]
A
Geothermal

B
Nuclear
C
Solar

D
Hydroelectric

10. You overheard part of a conversation… ”It is a nonrenewable resource. We are partially dependent on foreign countries to supply this to us. Using it creates air pollution.” Which type of energy resource was being discussed?

A
Wind

B 
Fossil fuels
C
Solar

D
Hydroelectric

11. This diagram illustrates how heat from inside the Earth can be used to create electricity. What is this type of energy called?
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A
Geothermal

B
Nuclear
C
Solar

D
Hydroelectric

12. This is a map of Iceland that shows the locations of active volcanoes. With this information, which type of energy resource might be possible there?

[image: image64.wmf]
A
Geothermal

B
Nuclear
C
Solar

D
Hydroelectric
Earth Science SOL Review Sheet #8
:  Weathering and Erosion



Essential Knowledge and Skills

· Weathering is the process by which rocks are broken down chemically and physically by the action of water, air, and organisms.

· Erosion is the process by which Earth materials are transported by moving water, ice, or wind.

· Deposition is the process by which Earth materials carried by wind, water, or ice settle out and are deposited.

· Soil is loose rock fragments and clay derived from weathered rock mixed with organic material.

· Karst topography includes features like caves and sinkholes.

· Karst topography forms when limestone is slowly dissolved away by slightly acidic groundwater.

· Where limestone is abundant in the Valley and Ridge province of Virginia, karst topography is common.

· Permeability is a measure of the ability of a rock or sediment to transmit water or other liquids.

· Water does not pass through impermeable materials.

· Geological processes, such as erosion, and human activities, such as waste disposal, can pollute water supplies.

· The three major regional watershed systems in Virginia lead to the Chesapeake Bay, the North Carolina Sounds, and the Gulf of Mexico.

· Interpret a simple groundwater diagram showing the zone of aeration, the zone of saturation, the water table, and an aquifer.

· Interpret a simple hydrologic cycle diagram, including evaporation, condensation, precipitation, and runoff.

· Locate the major watershed systems on a map (Chesapeake Bay, Gulf of Mexico, and North Carolina Sounds).

Important Words You Need to Know:
chemical weathering – when a rock's composition is altered and broken down by acids in the environment

deposition – the process by which products of erosion are laid down

erosion – the process by which Earth materials are carried away and are deposited by wind, water, gravity, or ice

ground water – water located underground in the zone of saturation

Karst topography – a landscape that develops from the action of groundwater in areas of easily soluble rocks characterized by caves, underground drainage, and sinkholes

permeability – the rate at which a fluid can move through a material

physical weathering – natural processes that takes big rocks and turn them into small rocks or sediments (rain, wind ice-wedging etc.)

sediments – particles of rock or organic materials that have been carried along and deposited by water, wind, or glaciers; small pieces of rock, shell, and other material that are broken down by the processes of weathering

sinkhole – funnel-shaped depressions that result from the dissolution of limestone along cracks and 

watershed – all of the land or area that drains into a specific river system

water table – the upper surface of a zone of saturation

weathering – breaking down of rocks and other material at the Earth’s surface

zone of aeration – the underground region where the pores are filled mostly with air

zone of saturation – the underground region where all of the pores are filled with water

Now You Try It!  

Practice Questions:  Circle the correct answer!

1. The photograph below shows an eroded plateau found in the southwestern United States. 

[image: image16.jpg]



The landscape was developed by the processes of–

A
crustal uplift and stream erosion 

B
crustal folding and stream erosion 

C
crustal uplift and glacial erosion 

D
crustal folding and glacial erosion 

2. Which of the following Virginia provinces has the most karst topography?

AX
Coastal Plain 

B
Blue ridge

C
Piedmont
D
Valley and Ridge

3. The map below shows the area surrounding a meandering stream. At which point is erosion greatest? 

[image: image65.wmf]
A 
Point A

B
Point B
C
Point C 
D
Point D
[image: image17.png]



4. The cross section below shows sedimentary rocks being eroded by water at a waterfall.

[image: image18.png]



The sedimentary rock layers are being weathered and eroded at different rates primarily because the rock layers- 

A
formed during different time periods 

B
contain different fossils 

C
have different compositions 

D
are horizontal 

5. The diagram below shows a glacial landscape. Which evidence suggests that ice created this landscape? 

[image: image19.png]



A
U-shaped valleys 

B
many stream valleys 

C
sorted sediment on the valley floor 

D
the landslide near the valley floor 

6. The diagram below shows granite bedrock with cracks. Water has seeped into the cracks and frozen. The arrows represent the directions in which the cracks have widened due to weathering. 

[image: image20.png]



Which statement best describes the physical weathering shown by the diagram? 

A
Enlargement of the cracks occurs because water expands when it freezes. 

B
This type of weathering occurs only in bedrock composed of granite. 

C
The cracks become wider because of chemical reactions between water and the rock. 

D
This type of weathering is common in regions of primarily warm and humid climates. 
7. Which stream-drainage pattern most likely developed on the surface of a newly formed volcanic mountain?

[image: image21.png]



8. This huge hole is in Florida. It occurred when the surface suddenly collapsed because the land beneath it was being secretly eroded by groundwater. What do we call this?

[image: image66.wmf]
A
crater 

B
sinkhole 

C
karsthole 

D
pothole 
Earth Science SOL Review Sheet #9
:  Plate Tectonics





Essential Knowledge and Skills
· Earth consists of a solid, mostly iron inner core; a liquid, mostly iron outer core; a  rocky, plastic mantle; and a rocky, brittle crust.

· Relative plate motions and plate boundaries are convergent (subduction and continental collision), divergent (sea-floor spreading), or transform.

· Ocean crust is relatively thin, young, and dense.

· Continental crust is relatively thick, old, and less dense.

· Continental drift is a consequence of plate tectonics.

· Hot spot volcanic activity, such as volcanic islands, is exceptional in that it is not related to plate boundaries.

· Earthquake activity is associated with all plate boundaries.

· Major features of convergent boundaries include collision zones (folded and thrust-faulted mountains) and subduction zones (volcanoes and trenches).

· Major features of divergent boundaries include mid-ocean ridges, rift valleys, and fissure volcanoes. 

· Major features of transform boundaries include strike-slip faults.

· A fault is a break or crack in Earth’s crust along which movement has occurred.

· Most active faults are located at or near plate boundaries. Earthquakes result when movement occurs along a fault.

· When rocks are compressed horizontally, their layers may be deformed into wave-like forms called folds. This commonly occurs during continental collisions.

· A volcano is an opening where magma is erupted onto Earth’s surface. Most volcanic activity is associated with subduction, rifting or sea-floor spreading.

Important Words You Need to Know:
converging or convergent boundary – a boundary that forms when two lithospheric plates come together, or converge (collide)

crust – thin, outermost layer of the Earth 

divergent boundary – also called a spreading center; where two adjacent plates are moving away from each other

earthquakes – vibrations caused by the sudden movement of Earth’s crust

fault – a break or crack in Earth's crust along which movement has occurred
fault-block mountains – mountains formed from blocks of crust that have been faulted and tilted at the same time

fold – bend in rock with an anticline (up-fold) and syncline (down-fold)

inner core – solid, innermost center of the Earth

lithosphere – outer solid shell of Earth that extends to a depth of about 100 kilometers 

mantle – layer of the Earth that extends from the bottom of the crust to the outer core

mid-ocean ridge – undersea mountain chain where new ocean floor is produced; a constructive (divergent) plate boundary

outer core – layer of the Earth surrounding the inner core; liquid iron and nickel
plate tectonics – theory of the formation and movement of the rigid pieces, or plates, that cover Earth's surface explains movements of continents and changes in Earth’s crust caused by internal forces
sea floor spreading – the production of new ocean crust along a mid-ocean ridge/rift system that moves older seafloor away from the ridge enlarging the ocean basin and separating continents

subduction – process in which crust plunges back into Earth’s interior

volcano – an opening in Earth's crust through which an eruption takes place

Now You Try It!  

Practice Questions:  Circle the correct answer!

1. Which sample best shows the physical properties normally associated with rocks found at a convergent boundary?
[image: image67.wmf]
[image: image68.wmf]
     A



C

      B



D

2. The Rocky Mountains have been created by which type of boundary?

AX
Convergent 

B
Divergent

C
Spreading center
D
Transform

3. In which diagram do the arrows best represent the motions of Earth’s crust at an ocean trench?
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4. Primary waves from an earthquake at X would reach which city last?

[image: image73.png]



A
Louisville

B
New Orleans

C 
Pittsburgh

D
New York City

5. The diagram below shows land features that have been disrupted by an earthquake. 

[image: image23.png]



Which type of crustal movement most likely caused the displacement of features in this area? 

A
vertical lifting of surface rock 

B
folding of surface rock 

C
down-warping of the crust 

D
movement along a transform fault 
Base your answers to the next two questions, on the map below of Iceland, a country located on the Mid- Atlantic Ridge. 

[image: image24.emf]
6. The fine-grained texture of most of the igneous rock formed on the surface of Iceland is due to- 

A
rapid cooling of the molten rock 

B
high density of the molten rock 

C
numerous faults in the island’s bedrock 

D
high pressure under the island 

7. The youngest bedrock is most likely found at which location? 

A
Location A

B 
Location B

C
Location C
D
Location D

8. The diagram below shows the bedrock age as measured by radioactive dating and the present location of part of the Hawaiian Island chain. These volcanic islands have formed as the Pacific Plate moved over a mantle hot spot. This diagram provides evidence that the Pacific Plate was moving toward the-
[image: image74.png]Obsidian




A
south

B  
east

C  
southwest

D  
northwest
Earth Science SOL Review Sheet #10:  Virginia Province



Essential Knowledge and Skills
· The five physiographic provinces are Coastal Plain, Piedmont, Blue Ridge, Valley and Ridge, and Appalachian Plateau.

· The Coastal Plain is a flat area underlain by young, unconsolidated sediments. These layers of sediment were produced by erosion of the Appalachian Mountains and then deposited on the Coastal Plain.

· The Piedmont is an area of rolling hills underlain by mostly ancient igneous and metamorphic rocks. The igneous rocks are the roots of volcanoes formed during an ancient episode of subduction that occurred before the formation of the Appalachian Mountains.

· The Blue Ridge is a high ridge separating the Piedmont from the Valley and Ridge Province. The billion-year old igneous and metamorphic rocks of the Blue Ridge are the oldest in the state.  Some metamorphism of these rocks occurred during the formation of the Appalachian Mountains.

· The Valley and Ridge province is an area with long parallel ridges and valleys underlain by ancient folded and faulted sedimentary rocks. The folding and faulting of the sedimentary rocks occurred during a collision between Africa and North America. The collision, which occurred in the late Paleozoic era, produced the Appalachian Mountains.

· The Appalachian Plateau as an area with rugged, irregular topography and underlain by ancient, flat-lying sedimentary rocks.  The area is actually a series of plateaus separated by faults.  Most of Virginia’s coal resources are found in the Plateau Province.

· Label a map and recognize the major features of the physiographic provinces of Virginia.

Important Words You Need to Know:
Appalachian Plateau – Virginia province which lies to the northwest of the Valley and Ridge; source of coal (Virginia’s most valuable mineral resource)
Blue Ridge – mountains of folded and faulted igneous rock formed when Africa and North America collided

Coal – a sedimentary or sometimes metamorphic rock formed by the compaction of ancient plants and animals over a period of millions of years; a fossil fuel found in the Appalachian Plateau

Coastal Plain – the youngest province in Virginia; the land from the fall line eastward to the Atlantic Ocean; a landform that is broad, flat area along a coastline; also called a lowland

Fall line – the boundary between the Coastal Plain and the Piedmont; an abrupt change in elevation causes rapids and small waterfalls to be common
fold – bend in rock with an anticline (up-fold) and syncline (down-fold)

Piedmont – the largest physiographic province in Virginia; bounded on the east by the fall zone and on the west by the mountains of the Blue Ridge; rolling hills of igneous and some sedimentary rock

Valley & Ridge – long parallel ridges and valleys to the west of the Blue Ridge mountains which are part of the major landform feature of North America; the Great Valley which stretches from New York to Alabama, a region of Karst topography
Now You Try It!  

Practice Questions:  Circle the correct answer!

Use this map of Virginia as a reference for several of the following questions:

[image: image75.wmf]
1. The fall line is located between which two provinces?

A
provinces U and T 

B
provinces T and S

C
provinces S and R

D
provinces R and Q

2. Letter S points to which province? 

A
Valley and Ridge 

B
Blue Ridge 

C
Piedmont 

D
Appalachian Plateau 

3. Which of the following Virginia provinces has the most karst topography?

A
province U 

B
province T 

C
province S 

D
province R 

4. Letter R points to which province? 

A
Valley and Ridge 

B
Blue Ridge 

C
Piedmont 

D
Coastal Plain 

5. Letter T points to which province? 

A
Valley and Ridge 

B
Blue Ridge 

C
Piedmont 

D
Appalachian Plateau 

6. This is famous building is called the Rotunda. It is located on the grounds of the University of Virginia in Charlottesville. Charlottesville is located in an area that has many low rolling hills. In which province is it located?

[image: image76.wmf]
A
Valley and Ridge 

B
Blue Ridge 

C
Piedmont 

D
Appalachian Plateau 
7. Luray Caverns, Endless Caverns, Skyline Caverns, Grand Caverns, Shenandoah Caverns and several more, are located in which province?

A
Valley and Ridge 

B
Blue Ridge 

C
Piedmont 

D
Appalachian Plateau 

8. Which province are you most likely to find a fossil fuel, nonrenewable resource?

A
Valley and Ridge 

B
Blue Ridge 

C
Piedmont 

D
Appalachian Plateau 

9. What is the fossil fuel mentioned above?

A
Coal

B
Uranium

C
Oil 

D
Limestone 

10. This is a picture of the end of Massanutten Mountain. It is one of several long, narrow mountains that have river valleys (like the Shenandoah River) between them. In which province is it located?

[image: image77.wmf]
A
Valley and Ridge 

B
Blue Ridge 

C
Piedmont 

D
Appalachian Plateau 

11. Imagine that you were on a trip driving from Hampton to West Virginia. The first time you felt your ears pop, you were MOST LIKELY in which province? 
A
Valley and Ridge 

B
Blue Ridge 

C
Piedmont 

D
Coastal Plain 

12. On the same trip mentioned above, you noticed that the road was very flat with hardly any hills or mountains. You were MOST LIKELY in which province?

A
Valley and Ridge 

B
Blue Ridge 

C
Piedmont 

D
Coastal Plain 

Earth Science SOL Review Sheet #11:  Paleontology



Essential Knowledge and Skills
· A fossil is the remains, impressions, or other evidence of the former existence of life preserved in rock.

· Some ways in which fossils can be preserved are molds, casts, and original bone or shell.

· Nearly all fossils are found in sedimentary rocks.

· In Virginia, fossils are found mainly in the Coastal Plain, Valley and Ridge, and Appalachian Plateau provinces.

· Most Virginia fossils are of marine organisms. This indicates that large areas of the state have been periodically covered by seawater.

· Paleozoic, Mesozoic, and Cenozoic fossils are found in Virginia.

· Relative time places events in a sequence without assigning any numerical ages.

· Fossils, superposition, and cross-cutting relations are used to determine the relative ages of rocks.

· Absolute time places a numerical age on an event.

· Radioactive decay is used to determine the absolute age of rocks.

· Describe how life has changed and become more complex over geologic time.

· Interpret a simple geologic history diagram using superposition and cross-cutting relations.

Important Words You Need to Know:
absolute dating – calculating age in years

carbon 14 – parent material used in radiometric dating of organic remains

cast – a model of an organism formed when a mold fills with sediment

Cenozoic – current era; Age of Mammals

extinct – when a species no longer exists

fossil – any direct evidence of life that lived before recorded history

index fossil – a fossil used to determine the age of other fossils or rocks

Law of Cross cutting Relationships  – when interpreting a geologic column, if one event cuts through or affects another, it must be younger than the one it cut through

Law of Superposition – in a series of undisturbed strata, the oldest layer is on the bottom and the youngest is on the top

mold – a dent or a hollow in a rock in the shape of an organism

Mesozoic – era when dinosaurs were dominant

original remains – bones, shells, teeth, and in some cases entire bodies that are preserved without changing the original material

Paleozoic – era containing life from trilobites to reptiles

relative dating – finding the order of a series of events

radioactive decay – the release of subatomic particles from the nuclei of radioactive elements until a stable non-radioactive element is produced, is used to determine the absolute age of rocks and or fossils

Now You Try It!  

Practice Questions:  Circle the correct answer! 

[image: image78.wmf]1. Which of these is MOST LIKELY a sedimentary rock?
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C
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D

2. In which type of environment were the sediments that formed these sedimentary rock layers most likely deposited?

[image: image82.wmf]A
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A
glacial

B
mountainous

C
marine

D
terrestrial plateau

3. During which era were the dinosaurs the dominant life form on Earth?

A
Paleozoic 


B
Cenozoic 

C
Precambrian

D
Mesozoic 

Use this diagram to answer the next two questions.
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4. Which statement gives an accurate age relationship for the bedrock in the cross section? 

A
Intrusion A is younger than intrusion C. 

B
Intrusion C is younger than intrusion B. 

C
Intrusion B is older than intrusion A. 

D
Intrusion C is older than layer E. 

5. The most obvious (easily seen) buried erosional surface is found between rock units– 

A
A and B 

B
D and F 

C
C and D 

D
E and H 

6. What does the presence of this fossil suggest about the area during the Devonian?
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A
swamp

B
desert

C
marine

D
polar

7. Which rock type is the oldest?




A


C




B


D

8. The diagram below represents the current number of decayed and undecayed atoms in a sample that was originally 100% radioactive material. 

[image: image26.png]3 atoms
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If the half-life of the radioactive material is 1,000 years, what is the age of the sample? 

A
1,000 yr 


B
2,000 yr 

C
3,000 yr 


D
4,000 yr 

9. During which era did man first appear?

A
Paleozoic 


B
Cenozoic 

C
Precambrian

D
Mesozoic 

10. What is the estimated age of the Earth?

A
4.5 billion years 


B
4.6 billion years 


C
4.5 million years 


D
4.6 million years 

Earth Science SOL Review Sheet #12:  Oceanography






Essential Knowledge and Skills
· Most waves on the ocean surface are generated by wind.

· The tides are the daily, periodic rise and fall of water level caused by the gravitational pull of the sun and moon.

· There are large current systems in the oceans that carry warm water towards the poles and cold water towards the equator.

· Sea level falls when glacial ice caps grow and rises when the ice caps melt.

· Upwelling bring cold, nutrient-rich water from the deep ocean to the surface and are areas of rich biological activity.

· Estuaries, like the Chesapeake Bay, are areas where fresh and salt water mix, producing variations in salinity and high biological activity.

· Algae in the oceans are an important source of atmospheric oxygen.

· The oceans are an important source of food and mineral resources as well as a venue for recreation and transportation.

· Pollution and over-fishing can harm or deplete valuable resources.

· Chemical pollution and sedimentation are great threats to the chemical and biological well being of estuaries and oceans.

· The stored heat in the ocean drives much of Earth’s weather.

· The stored heat in the ocean causes climate near the ocean to be milder than climate in the interior of continents.

· Features of the seafloor that are related to plate tectonic processes include mid-ocean ridges and trenches.

· Other major topographic features of the oceans are continental shelves, continental slopes, abyssal plains, and seamounts.

· Identify the effects of human activity on the oceans.

Important Words You Need to Know:
abyssal plain – a flat stretch of the deep ocean around the margins of the continents

continental margin – the zone separating the continents from the deep ocean bottom, includes the shelf, slope, and rise

continental shelf – a zone of shallow water fringing most continents

continental slope – the zone of steeply sloped sea floor leading from the continent shelf toward the ocean bottom

currents – a fluid (wind or water) moving in a particular direction

estuary – semi-isolated area of the ocean, which is diluted by freshwater drainage from the land

mid-ocean ridge – undersea mountain chain where new ocean floor is produced; a constructive (divergent) plate boundary

salinity – the number of grams of dissolved salt in one kilogram of seawater

seamount – an underwater volcano

tides – the periodic rise and fall of water level caused by the gravitational pull of the moon and sun as well as forces of circular motion

trench – the deepest feature in the ocean; forms at subduction zones

upwelling – the rising of deep water to the surface

waves – periodic up-and-down movement of water usually due to wind

Now You Try It!  

Practice Questions:  Circle the correct answer!

1. Which map best represents the global prevailing surface wind patterns responsible for generating Atlantic Ocean currents?




A



C



B



D
2. The Mid-Atlantic Ridge is between which two plates?
A
Eurasian and South American

B
Pacific and Atlantic

C
African and North American

D
Eurasian and North American

3. In which general direction is the sand being moved along this shoreline by ocean (long shore) currents?

A
northeast

B
southeast

C  
northwest

D  
southwest
Use this diagram to answer the next questions.


4. Which letter represents the abyssal plain?

A
Letter A 

B
Letter B 

C
Letter C 

D
Letter D 

E
Letter E
5. Which letter represents the area that has the greatest diversity of life?

A
Letter A 

B
Letter B 

C
Letter C 

D
Letter D 

E
Letter E
6. Which letter represents the continental rise?

A
Letter A 

B
Letter B 

C
Letter C 

D
Letter D 

E
Letter E
7. Which letter represents the continental slope?

A
Letter A 

B
Letter B 

C
Letter C 

D
Letter D 

E
Letter E
8. Which letter represents the area that would be under greatest pressure?

A
Letter A 

B
Letter B 

C
Letter C 

D
Letter D 

E
Letter E
9. Which best describes the Gulf Stream?

A
A warm current flowing northeastward

B
A cool current flowing southwestward 

C
A warm current flowing southeastward

D
A cool current flowing northeastward 

10. During a bad storm, a ship carrying a load of rubber duckies capsized and sunk. Days later, the rubber duckies started washing ashore in Virginia Beach (X). Look at the map below and select the MOST LIKELY location to find the shipwreck.


A
Location A

B
Location B

C
Location C

D
Location D
B
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