Advanced Environmental Science Summer Assignment

Dear Students,

Welcome to Advanced Environmental Science! To be able to dive into content and hands-on
experiences, there is some foundational knowledge that | want to make sure everyone has
before we meet in the fall.

The major topics of the class we will be covering this year are as follows:
e Energy Systems and Resources — Atmosphere, Soil, Groundwater, and Geology
e The Living World — Ecosystems and Biogeochemical Cycles
e Populations — Demographics, Dynamics and Growth
e Land and Water Use — Agriculture, Forestry, Mining, Fishing and Global Economics
e Energy Resources and Consumption- Fossil Fuels, Nuclear Energy, Conservation and
Consumption
e Pollution — Types of Pollution and their Impacts, Waste Disposal
e Global Change — Ozone, Global Warming, Loss of Biodiversity

To be better prepared, we need to do some work over the summer. The purpose of this
summer assignment is to get you thinking about the environment in which we live and help
prepare you for your studies in environmental science for the upcoming school year. You
should plan on immersing yourself in the subject of environmental science for the next year.
Your summer assignment will have two parts:

1. “Home” Movie and Movie Questions

2. Prerequisite Knowledge and Skills

I’'m looking forward to investigating our environment with you this year!

~ Ms. McDonald



Assignment #1: Watch “Home” and answer questions
Movie Link: https://www.youtube.com/watch?v=ghkQoJoipbM

AES: “Home” Movie Questions

Describe the conditions on early Earth.
What happened to the carbon that poisoned the atmosphere?
How did the agricultural revolution change the Earth?

How has Earth changed in the last 60 years since the use of oil has become more
widespread?

What is most of the grain in the US used for?

What led to the dramatic decline in the biodiversity of agricultural crop species?

How many kilos of water does it take to produce 1 kilo of beef?

How have cars shaped the way housing is laid out in the US and other developed countries?
How much has the volume of international trade increased since 19507

What are your thoughts on how the video portrays Dubai? Is it self-sustainable?

Rainforests are cut down to make farmland for which products/crops?

What makes the growth of Lagos different from how most other cities grow?

Where does the water from Greenland’s melting ice sheet go?

Why are the glaciers of mountains so important for the people in the lowlands?

What hope does the video offer at the end?


https://www.youtube.com/watch?v=ghkQoJoipbM

Assignment #2: Prerequisite Knowledge and Skills

You are expected to enter the course with a good understanding of basic scientific and
mathematical concepts and skills as well as strong, reading and writing abilities. Although
we will continue to develop these skills throughout the class, your success is also
dependent upon what you bring to it at the onset. Over the summer, review the scientific
concepts and mathematical calculations below. We will be building upon and referencing
them throughout the year.

Part A: Prerequisite Basic Scientific Concepts: You should be familiar with the following
terms/concepts from your previous science courses. Using your own words, write explanations
for each of these terms to have in your notes. Some terms might be used in explanations of
others!

Organic vs. Inorganic

Kinetic vs. Potential Energy
Radioactive decay and Half life
Law of Conservation of Matter
1st Law of Thermodynamics
2nd Law of Thermodynamics
Entropy

Organism

Species

Population

Community

Ecosystem
Producers/Autotrophs
Consumers/Heterotrophs
Decomposers

Photosynthesis (reactants and products)
Cellular Respiration (reactants and products)
Aerobic vs. Anaerobic
Adaptation

Mutation

Gene

Trait

Natural Selection

Biodiversity

Extinction

Plate Tectonics

Weathering

Climate Change

Rocks vs.Minerals

Climate vs. Weather



You will also need to know the full name of each of these chemical abbreviations:

*CO,, CO, C¢H;,06, CH,, Hy, H,0, Ny, NOX, NO*, NH,, O,, O,, P, PO,*, S, SO,
Cl, K, NaCl, Pb, Hg, U

Part B: Prerequisite Basic Mathematical Skills

You should also be prepared to perform mathematical calculations like found below.
Sometimes these calculations are fairly simple and you can complete the problems in your
head. However, you will have access to a calculator in this class.

Percentage
17% =17/100 = 0.17

e Remember that "percent" literally means divided by 100.
e Percentage is a measure of the part of the whole. Or part divided by whole.

- 15 million is what percentage of the US population?
15 million / 300 million = .05 = 5%
- What is 20% of this $15 bill so that | can give a good tip?
$15x .20 = $15 x 20/100 = $3
Rates

Rise Y,-Y, slope change y=mx+b dX
Run X,-X, time dt

All of the above are ways to look at rates. The second equation is the easiest way to
calculate a rate, especially from looking at a graph. Rates will often be written using the
word "per" followed by a unit of time, such as cases per year, grams per minute or mile per
hour. The word per means to divide, so miles per gallon is actually the number miles driven
divided by one gallon. Rates are calculating how much an amount changes in a given
amount of time.

Scientific Notation

Thousand = 103 or 10® =1,000

Million = 10”6 or 10° =1,000,000 (people in the US)

Billion = 109 or 10° =1,000,000,000 (people on Earth)
Trillion = 10212 or 102 =1,000,000,000,000 (National debt)



e When using very large numbers, scientific method is often easiest to manipulate. For
example, the US population is 300 million people or 300 x 106 or 3 x 108
e When adding or subtracting, exponents must be the same. Add the numbers in front
of the ten and keep the exponent the same.
e When multiplying or dividing, multiply or divide the number in front of the ten and
add the exponents if multiplying or subtract the exponents if dividing

Ex. 9x10”6/ 3x1072 = (9/3) x 10(6-2) = 3 x 10*4

Dimensional Analysis

You should be able to convert any unit into any other unit accurately if given the
conversion factor. Online tutorials are available:

http://chemprofessor.com/class-notes/dimensional-analysis/

http://www.chem.tamu.edu/class/fyp/mathrev/mr-da.html

Prefixes

m (milli) =1/1000 =107

c (cent) =1/100 = 102

k (kilo) =1000 =10°

M (mega) =1,000,000 =10°

G (giga) =1,000,000,000 =10°

T (tera) =1,000,000,000,000 =10"?

Scientific Notation

Practice by writing the following numbers in scientific notation:
1. One million

2. Forty-eight thousand
3. 5878300

4.0.015

Dimensional Analysis
1. 8,640 mm ->cm
2. 175 Ibs -> kg
3. 33.2 kg/L -> kg/mL
4. 3.8 Km/sec -> miles /year
5. A 100 square mile area of National Park is how many acres? How many hectares?
6. A factory using four million BTUs of energy each month is using how many
kilowatt-hours of energy?

7. The total amount of freshwater on earth is estimated to be 3.73 x 108 km?

8. What is that volume in cubic meters? In liters?



http://chemprofessor.com/class-notes/dimensional-analysis/
http://www.chem.tamu.edu/class/fyp/mathrev/mr-da.html

Percentages

1. If 35% of a natural area is to be developed, leaving 500 acres untouched, how many
acres are to be developed?

2. If the concentration of mercury in a water supply changes from 65 ppm to 7 ppm in
a ten-year period, what is the percentage change of the mercury concentration?

3. Fifteen million is what percentage of the U.S. population of 300 million?

4. What is one million times one thousand? Show your work in scientific notation. Give
the answer in scientific notation and in words.

5. A population of deer had 200 individuals. If the population grows by 15% in one
year, how many deer will there be next year?

6. Electricity costs 6 cents per kilowatt hour. In one month a home uses one megawatt
hour of electricity. How much will the electric bill be? (be sure to look at the prefixes
chart on the previous page for the conversion of kilo to mega)

7. Virginia Beach is 10 miles wide and 30 miles long. If one inch of rain falls on Virginia
Beach, how many cubic feet of rain fell on Virginia Beach. (Hint: convert all units to feet first)



