Amity Earth Science /Nork/Best

’10-11 Mid-term Review Facts For Level 3 Students
(Remember – you need to not only know the fact but the concept behind the fact)

Introduction & Nature of Science

1. Metric System uses factors of 10.  Meter for length, Gram for mass, Liter for volume

Kilo  -  Hecta  -  Deka  - base unit (such as meter)  -  deci  - centi  -  milli
If converting within the metric system all you have to do is move the decimal place over

2. Independent variable is the one you change , and is graphed on the x axis.

3. Dependent variable changes in response to changes in the independent variable, and is graphed on the y axis.

4. Control is a test performed with exactly the same conditions (constants), except for the variable being tested.  It is used as a comparative tool.  

5. Constants are the items that do not change from test to test. (Sometimes called “controlled variables” on CAPT – not to be confused with the control test).
6. 3 methods knowledge acquired in science - Observation, measurement and inference.  Measurement is the most objective.

7. All matter has mass and volume, and therefore density.  The formula for density is D=m/v 

8. The same substance always has the same density. 

9. Temperature affects the density of a material.  Most materials are more dense when cold because the molecules are closer together; however water is less dense when a solid (ice).  Ice floats on water.
Practice Problems:

1. Fill in the metric conversion chart below:

	Kilo (k)


	Hecto (h)


	Deka (D)


	Base Unit- liters (L), grams (g) or meters (m)
	Deci (d)


	Centi (c)


	Milli (m)



	____Km
	____Hm
	____Dm
	1000 m


	____dm
	____cm
	____mm


2. Using the chart above, how many kilometers equal 1000 meters? 1000 m = _________ km

3. How many centimeters are in 1000 meters? 1000 m = __________ cm

4. Name a small/short object that can be measured in centimeters: _______________________

5. Name a long object or distance that can be measured in kilometers: _____________________
6. On the Celsius temperature scale: ______°C is freezing and ______°C is boiling.

7. What is the basic metric unit for mass? ______________ volume? _____________ length? ____________ density?_______________

8. The amount of space something occupies is its:___________________.

9. The amount of matter something has is its:___________________________.

10. Circle the correct mass of a paperclip: 
1mg    

1g   

 1kg

11. A block has a mass of 20g and a volume of 5mL. Calculate its density:_______________

Chemistry
1. All matter is made of atoms.  Matter is divided into 2 categories: pure substances and mixtures.
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Matter exists in 4 states: solid, liquid, gas, and plasma; which is determined by temperature.
3. Atoms are composed of protons (positively charged particles), neutrons (neutral particles), and electrons (negatively charged particles).

4. Elements are pure substances that contain only one kind of atom. 

5. Compounds are pure substances that contain two or more kinds of atoms (two or more elements) chemically combined, and cannot be separated by physical means).  An example is water, H2O, or table salt, NaCl.
6. Mixtures contain two or more substances that may be elements or compounds.  A mixture can be the same throughout (homogeneous) like salt water; or unevenly mixed (heterogeneous) like rocky road ice cream.  It can be separated by physical means, such as filtering or evaporating.
7. Atoms with different numbers of protons are different elements.

8. Atomic number equals the number of protons in an atom.

9. Mass number (atomic mass) equals the number of protons plus the number of neutrons in an atom.

10. Reactivity is dependent upon the number of valence electrons in an atom.

11. Atoms with the same number of protons, but different numbers of neutrons are isotopes of the same element.  
12. Attractive forces between atoms are called bonds. 

a. When pairs of electrons are shared it is called a covalent bond.
b. Atoms of different elements lose and gain electrons with each other. The resulting charged atoms are called ions. Atoms that have lost electrons are positively charged, and those that have gained electrons are negatively charged.  The attraction between ions with opposite charges is called an ionic bond.

13. Chemical Reactions occur when atoms change the way they are combined with each other. Atoms break apart from one another and form new combinations with other atoms. Remember that matter cannot be created or destroyed.  The same number of atoms of each element exists before and after the reaction.   (Balancing equations)

a. Evidence of chemical reaction (chemical change) includes production of energy (temp), light, color, and gas or solid formation.

14. Combustion occurs in the presence of oxygen and produces carbon dioxide, water and energy.  Know how to balance this equation, and the trick! 
15. Rates of chemical reactions can be controlled by changing concentration, temperature, and using catalysts.
16. The pH scale is often used to measure the acid - base properties of a solution.

pH   0   1   2   3   4   5   6   7   8   9   10  11  12  13  14 

  |

 strong acid    weak acid   neutral    weak base    strong base  
17. An indicator is frequently used to determine if something is an acid or base.
18. Acid-base reactions include Neutralization reactions (acid + base), acid + metal reactions, and reactive metals with water.  Each of these reactions produces predictable compounds.
19. [image: image2.png]|
H—(II—H



[image: image3.png]States of Matter

© ©
9% P28
2% ° 0 %0
¢ o0 00| °o° 02
SoLID LiQuiD GAS PLASMA

m}]}m»



Chemical compounds can be represented by molecular formula (CH4), a structural formula , and a Lewis Dot formula.
20. Carbon atoms can form covalent bonds to one another creating chains, rings and branching molecules; such as hydrocarbons for fuel (methane, pentane, etc.), cyclic compounds which are often active in living things, and polymers and the large molecules of life (proteins, DNA), as well as plastics.
21. Simple chemical monomers (like ethene) can be combined to create linear, branched and/or cross-linked polymers like polyethylene.
22. The chemical structure of polymers affects their physical properties (strength=high density which is no side-branching, flexibility=low density which is side branching) 
23. Radioactive decay is the breakdown of unstable parent isotopes to their stable daughter element.  The rate of decay is measured in half lives - the time it takes for half the parent atoms in a sample to decay to the daughter element.
a. Carbon-14 dates recent, once living objects.
b. Uranium-238 dates old non-living objects, such as rocks.
Practice Problems:

1. Which of the following is an ionic compound? (Look for a metal and a nonmetal)

a. H2O

b. F2

c. NaCl

d. CO2
2. Which is an example of a covalent compound (where nonmetals share electrons)?

a. H2O

b. NaCl
c.Li2O

d.MgO
3. Find the info for Carbon:
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Atomic #___________________






Protons (p+) _______________






Neutrons (n0) _____________






Electrons (e-) _____________






Atomic mass ______________






Valence (outer electrons) _______






Gains or loses e-? _____________






Lewis Dot Structure:

4. The pictures below show the position of different elements on the periodic table.  Which picture has an X in the locations of the three elements that would be most similar in the way they react?


5. Physical and Chemical changes

_____1. Chemical bonds are rearranged and a new substance is formed.
A. physical change

_____2. Lighting a piece of wood on fire





B. chemical change

_____3. Change in state (ex. liquid water to steam)


_____4. Cannot be undone

_____5. May be reversed by filtration, evaporation, etc.

_____6. Mixing vinegar and baking soda

_____7. Ripping up paper

 6. A single unit repeated in a polymer is called a

a. Monimer

b. Unomer 

c. Monomer

d. Unimer

7. The element __________________is a unique “builder” element because it can form single, double or triple bonds with various elements.

a. Hydrogen

b. Carbon
c. Lithium

d. Sodium

8. Monomers (like ethane, C2H4) make up larger units called ___________________.

9. When a hydrocarbon (fuel is burned), it combines with ___________________ and produces _______________, ___________________ and energy.

10. Which would be considered a homogeneous mixture?

a. soil


b. sulfur

c. salt

d. iced tea
11. Which of the following would be considered a heterogeneous mixture?

a. soil


b. sulfur
c. salt 

d. iced tea
Biogeochemical Cycles
1. Water cycle = Hydrologic cycle; evaporation – condensation – precipitation – runoff – percolation – transpiration.  Sun is the energy source to drive the cycle.

2. Carbon cycle = movement of carbon between the biosphere, atmosphere, oceans, and geosphere.  Plants absorb CO2 from the atmosphere during photosynthesis, and release CO2 back in to the atmosphere during respiration. Dissolved CO2 in the oceans is used by marine life in photosynthesis and is released to the atmosphere.  Two other important processes are fossil fuel burning and changing land use (agriculture, deforestation, etc.).
Global Warming
3. Earth receives incoming solar radiation.  The atmosphere reflects some of it and some passes through to heat the Earth.  That which is not absorbed is re-radiated by the Earth at a longer wavelength (infrared).

4. Greenhouse gases (water vapor, carbon dioxide, methane, nitrous oxide, HFC’s) absorb out-going (re-emitted) radiation, heating the Earth’s atmosphere.  This is known as the “greenhouse effect”.

5. Energy production (by automobiles, for electricity, for heat) is the biggest producer of the greenhouse gas, carbon dioxide.

6. Earth’s average surface temperature increased approximately 1°F in the 20th century due to pollution, and is expected to change 1-4.5°F in the next 50 years; leading to melting of the polar ice caps and glaciers, rising sea levels, changes in weather patterns, and heating of the oceans.
Ozone Depletion

7. Ozone molecule consists of 3 oxygen atoms.
8. Bad ozone exists in lower atmosphere (troposphere) as pollutant, and is the main component of smog.
9. Good ozone is in the upper atmosphere (stratosphere) and absorbs much of the ultraviolet radiation (UVC and UVB) from the Sun.
10. Good ozone (in the Ozone Layer) is depleted by CFC’s, causing a hole in the ozone over Antarctica.
11. Depletion of the Ozone Layer causes higher levels of UV radiation to reach Earth’s surface, which can cause an increase in skin cancers and cause polar ice caps to melt.
Natural Resources

12. Natural resources are naturally occurring substances that are considered valuable and useful.
13. Renewable resources can be replaced in a relatively short period of time without depleting the resource. Examples: animals, insects, reptiles, plants, trees, water, grass, solar and wind energy.
14. Non-renewable resources cannot be replaced in a short period of time, once removed it will take a very, very long time, if ever, to replace them.  Examples: fossil fuels, oil, coal, copper, diamonds, natural gas, iron ore, minerals, gold, silver, platinum, rocks.
15. Land is used as a natural resource for mining, agriculture, real estate and transportation.  U.S., state, and local laws are used to preserve land, and clean up brownfields.

16. Only 3% of the world’s water is freshwater (not saltwater).  Only 1% is drinkable.  Coastal areas are very susceptible to pollution in American because roughly 50% of the US population lives within 50 miles of the coastline.  
Energy Resources
17. Fossil fuels are non-renewable resources with distinct advantages for energy production, such as high efficiency, ease of handling, availability, and existing technology.  However supply is dwindling and they are not a “clean” energy source.  The burning of fossil fuels contributes to CO2 in the atmosphere – a key component of global warming.  Industrialization is directly related to fossil fuel consumption.
18. Petroleum is a mixture of many carbon compounds that are separated by boiling point in a refinery by the process of fractional distillation.

19. Most oil is burned as fuel.  The remainder is used to produce useful products.
20. Biomass is a renewable natural resource that has been used as fuel for thousands of years (wood, peat, etc.)
21. Alternative energy sources include wind power, solar, nuclear fission, hydroelectric, geothermal.  All have positive and negative aspects.
22. The Sun is the ultimate source of most energy resources on Earth.
Acid Rain
23. Acid rain is caused by the burning of fossil fuels which produces sulfur dioxide and nitrous oxides that then combines with water in the air to form sulfuric and nitric acid. This pollution has had a significant impact on the Northeast US because weather patterns move the air in our direction, plants and animals are sensitive to acid, and the soil cannot neutralize the acid.
24. The Acid Rain Lab demonstrated the impact of acidified water on various rock types.  Carbonate rocks such as limestone and marble were adversely affected by acid rain, dissolving more quickly over time.
Practice Problems

1. Most of the water that evaporates on earth comes from and returns to

a. the oceans

b. the soil

c. the air

d.living things

2. Water that falls from the atmosphere is    

a. condensation


b. precipitation

c. eutrophication
d. evaporation

3. Name the 2 gases most responsible for acid rain __________________ and ____________________. These gases are produced by the burning of ________________

4. The 2 major greenhouse gases are ____________________ and __________________. Human activity, such as burning ____________________, releases these gases. Natural sources of these gases are ____________________________.

5. Circle each renewable resource and put a box around each nonrenewable resource:

Coal


Uranium

Water


Wind


Oil

Solar


Natural gas

Geothermal

Biomass



6. Which process removes carbon from the air?

a. Respiration
b. decay of plant matter

c. plant photosynthesis
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