APES

Unit 2: The Physical World (Chapters 3, 4.2, 4.6, 6.1, 6.2, 15, & 16.1-16.4)
Assignment Note

At the end of this assignment there is a list of commonly referred to chemical formulas and information about radioisotopes. This section will not be included on the test. This information will be useful as we move through the course, however, so keep it handy!

Chapter 3 Terms 

acid




atom




atomic number




base




chemical change


chemical formula

chromosome


compound



concentration




deductive reasoning

DNA 



electromagnetic radiation


entropy



electron (e)



element





energy



energy efficiency


energy quality




genes
/genome


heat




high-throughput economy


inductive reasoning

inorganic compounds

ion






isotopes



kinetic energy


mass






mass number


material efficiency

matter





neutral solution


neutron (n)



nuclear change



nuclear fission


nuclear fusion


nucleus




organic compounds

pH




physical change




plasma



potential energy


proton (p)





radiation



radioactive decay

scientific hypothesis



scientific law


scientific theory


time delay


sink




subatomic particles

synergistic interaction


system



temperature
                  throughput






Chapter 3 Questions
1. Define science and explain how it works. Explain how a scientific theory is different from the common use of the word theory.

2. If scientists cannot establish absolute proof, what do they establish?

3. Distinguish between a positive feedback loop and a negative feedback loop, and give an example of each.

4. Distinguish between high-quality matter and low- quality matter, and give an example of each. 

5. Distinguish between high-quality energy and low- quality energy, and give an example of each. 

6. What is the law of conservation of matter? Explain why there is no “away” for waste and pollution. 

8. Distinguish between the 1st law of thermodynamics and the 2nd law of thermodynamics, and give an example of each law in action. Describe how they apply to living systems (you may want to give a specific example for each law). Use the second law of thermodynamics to explain why energy cannot be recycled.

9. Is the earth an open or closed system for matter? For energy? Explain

Chapter 4 Questions (section 4.2 and 4.6 topics only)

1. Define/describe the following terms.

a. humus


b. infiltration

c. leaching

d. loams


e. percolation

f. permeability

g. porosity

h. soil




i. soil horizons

j. soil porosity

k. soil profile
l. soil structure

m. soil texture
2. Identify and describe the composition and characteristics of the 4 soil horizons (see figure 4.25 on page 73).

3. Define/describe the following terms.

a. biosphere

b. lithosphere

c. hydrosphere

d. troposphere

e. stratosphere

f. atmosphere

g. thermosphere
h. mesosphere

Chapter 6 Questions (climate and weather topics only)

1. What is the difference between climate and weather?

2. How does wind affect climate, global distribution of nutrients, and pollution?

3. What two main factors determine a region’s climate?

4. How do warm and cool ocean currents form? How do oceans affect regional climates? 

What is an upwelling, and why are upwellings important to aquatic life?

5. What is the El Niño–Southern Oscillation (ENSO)? How does it affect ocean life and weather in various parts of the world? What is La Niña, and how does it affect weather in various parts of the world?

6. Why do urban areas have different microclimates than surrounding areas, and how do these microclimates differ from those of surrounding areas? 

7. What factors that affect global air circulation? How does each factor affect global air circulation?

8. What is the importance of the North Atlantic Current?

9. Complete this web activity on El Nino and interpreting climate data.
El Nino: Interpreting Climate Data

The purpose of this activity is for you to investigate what the current conditions are in the tropical pacific. Answer the five questions below. You must determine if we are currently facing El Nino or La Nina conditions, or neither. Based on your determination, make a long-term prediction for Oregon's weather for the next 4 months. There are several web links you may use. You are not required to use these links, but you will need some type of resource to answer the questions accurately.

QUESTIONS

1. In your own words, describe the El Nino effect. Describe the La Nina effect.

2. Describe the current SST and anomalies.

3. Based on your answer above, what condition is currently affecting the tropical Pacific: El Nino, La Nina, or neither?

4. Based on your answer above, what is your long-term (4-month) weather prediction for Oregon?

5. Summarize the “official” findings from this website. Was your prediction correct?

http://www.cpc.noaa.gov/products/analysis_monitoring/enso_advisory/
Resources: Here are some links to help you answer the questions above.

Before you start, you need to understand the importance of an anomaly map. 

An Anomaly Map
Your next step is to see what normal sea surface temperatures (SST) are like, and what normal anomalies are to be expected. Then you can compare normal conditions to those during and El Nino and La Nina event.

	Normal, El Nino and La Nina Conditions 


Next you will see what the present SST and anomalies are in the Pacific (click on the small TAO diagram to enlarge).

Present Conditions 1
You can see another representation here: 

Present Conditions 2 
Based on your review of normal vs. abnormal conditions, you should now be able to make an inference as to what condition is currently affecting the tropical Pacific. You will now view the appropriate maps of North America (NA) to make your long-term weather predictions for the state of Oregon. 

Effect of El Nino on NA in fall 

Effect of El Nino on NA in winter 

Effect of El Nino on NA in winter 

Effect of El Nino on NA in summer 

Effect of La Nina on NA in winter 

Effect of La Nina on NA in fall 

Chapter 15 Terms

aquifer


desalination

floodplain

groundwater

hydrologic cycle

natural recharge

recharge area

saltwater intrusion
subsidence




surface runoff

watershed


water table






Chapter 15 Review Questions

1. List eight unique properties of water and explain the importance of each property.

2. What percentage of the earth’s total volume of water is easily available for use by people? 

3. About what percentage of the water we withdraw each year is used for (a) irrigation, (b) industry, and (c) residences and cities?

4. What are the major water uses and problems of (a) the eastern United States and (b) the western United States?

5. About how many people live in countries that are water-water stressed or water scarce? How many people are likely to be living in such countries by 2025?

6. Discuss the controversy over whether freshwater resources should be owned and managed by governments or by private corporations.

7. List the major advantages and disadvantages of building large dams and reservoirs to supply fresh water. 

8. Describe the controversy over the California Water Transfer Project.

9. Describe why the Aral Sea is an interesting environmental story. 

10. List ways to reduce water waste in irrigation and ways to reduce water waste in industry, homes, and businesses. 

11. What human activity is the most responsible for flooding? Explain.
 Chapter 16 Questions (earth science/geology topics only)
1. What are the main characteristics of the earth’s core, mantle, and crust? Where are most of our nonrenewable resources located? 

2. Define/describe the following terms

a. convection currents 

b. mantle plumes

c. continental drift

d. vulcanism


e. subduction
3. What is the theory of plate tectonics, and how is it important to physical and biological processes on the earth?

4. What are the three different types of boundaries between the earth’s lithospheric plates?

5. Distinguish between erosion and weathering.

6. What is an earthquake, and what are its major harmful effects? List ways to reduce the hazards from earthquakes. What device is used to measure the severity of earthquakes?

7. What is a volcanic eruption? 

8. Distinguish between a mineral and a rock. Distinguish among igneous, sedimentary, and metamorphic rock, and give two examples of each type.

9. Describe the rock cycle, and explain its importance
Supplemental Information (NOT part of the graded assignment)
Important Elements

“Big 6 For Life” = carbon, hydrogen, nitrogen, oxygen, phosphorus, sulfur

“Big 6 Earth’s Crust’ = oxygen, silicon, aluminum, iron, calcium, sodium

Chemical Formulas

Nitrous Oxide


N2O




Nitric Oxide

NO

Nitrogen Dioxide

NO2




Nitric Acid


HNO3
Ammonia



NH3




Ammonium Ion

NH4+
Nitrite Ion



NO2-




Nitrate Ion


NO3-
Phosphate ion


PO43-






Carbon Monoxide

CO




Carbon Dioxide

CO2
Sulfur Dioxide


SO2




Sulfur Trioxide

SO3
Sulfuric Acid


H2SO4



Hydrogen Sulfide
H2S

Carbonate Ion


CO3-




Bicarbonate Ion

HCO3-
Calcium Carbonate

CaCO3
Ozone



O3
Methyl Mercury


CH3Hg



Methyl Bromide

CH3Br

Dichlorodifluoromethane = Freon-12 = CFC-12
CCl2F2
Trichlorofluoromethane = Freon-11 = CFC-11

CCl3F

Chlorine Monoxide
ClO

Methane



CH4




Ethane


C2H6
Propane



C3H8




Butane 


C4H10
Chemical Transformations

Sulfuric acid 





Nitric acid

SO2 + O2 > SO3





2NO + O2 > 2NO2
SO3 + H2O > H2SO4 




NO2 + H2O > HNO3
Know source(s) of sulfur dioxide and nitric oxide; the specific chemical, physiological and ecological impacts of sulfuric and nitric acids/lowered pH; and specific prevention, cleanup, and remediation methods.

Radioisotopes

Characteristics


“Short” ½ Lives



“Long” ½ Lives

Amount of Radiation


Small




Large

Safe-Storage Time

100-500 years (some less)

Over 500 years 

Half-Life Examples

Molybdenum-99, 3 days

Plutonium-239, 24,000 yrs






Barium-140, 13 days


Uranium-235, 7.18 x 108 yrs

*Safe-storage time for a radioisotope = Half-life x 10

