Northgate High School- APES Summer Assignment
AP Environmental Science 2017-2018
Summer Assignment

Welcome to AP Environmental Science! The major topics of the class are as follows:

Energy Systems and Resources – atmosphere, soil, groundwater, and geology

The Living World – ecosystems and cycles

Populations – demographics, dynamics and growth

Land and Water Use – agriculture, forestry, mining, fishing and global economics

Energy Resources and Consumption – fossil fuels, nuclear energy, conservation and consumption

Pollution – types of pollution and its impact, waste disposal

Global Change – ozone, global warming, loss of biodiversity

This summer assignment will give you a brief overview of all of the topics we will go over this year by looking at some of the associated prerequisites and math calculations. Over the course of the year we will learn more about the science and social issues associated with each of the topics. There are four parts to the summer assignment.  The book report, math problems and current events are due on the third day of school.  A quiz on the prerequisite material will be given during the first week as well.  All work turned in must be your own work. The assignment is due on Tuesday August 22nd and will be graded as follows:
1. Book Report (25 points) 10 points for demonstrating a good comprehension of the book.  5 points for clarity of writing and style.  10 points for analysis and demonstration of critical thought.  

2. Current Events (25 points) 

- Summaries and responses to 5 articles dealing with environmental issues; 5 pts. each 

3. Prerequisite Knowledge and Skills – Quiz the first week of class

4. Math Problems (18 points) - 1 point for setting up the problem, 1 point for the answer, 1 point for neatness/organization

Book report:
Read one of the following books and write a one to two page report analyzing the book and explaining how it is useful in helping develop a better understanding of our place in the world. Do not simply summarize the book. 
This Changes Everything, by Naomi Klein 

What does the reality of climate change mean for human society? Can we tweak our current system of unfettered capitalism or are bigger changes needed? Naomi Klein answers the questions everyone is afraid to ask.

The Omnivore’s Dilemma, by Michael Pollan 

Like to eat? Wonder about what you’re eating? The author dissects food in what he describes as “a natural history of four meals.” From McDonald’s to foraging and hunting, it’s a thoughtful look at not only where food comes from, but how it affects the planet. This is not a vegetarian’s manifesto; it’s a very balanced attempt by the author to retrace the steps of the food supply chain 
Silent Spring, by Rachel Carson 

As the cover of the book declares, this is “the classic that launched the environmental movement.” You have to read this book in context; imagine a woman in the early 1960’s confronting a government and industries that were clearly opposed to her viewpoints. It’s a work of courage as much as a work of science. 
The World Without Us, by Alan Weisman 

Einstein used to conduct what was termed gedanken, or thought experiments. Weisman considers a large-scale gedanken: What would the Earth be like if people suddenly vanished? It’s another approach to answering the question, “What effect does humanity have on the planet?” From New York subways to nuclear waste, he addresses some very interesting “what-if” scenarios
A Sand Country Almanac, by Aldo Leopold

A Sand Country Almanac combines some of the finest nature writing since Thoreau with an outspoken and highly ethical regard for America's relationship to the land. It is a unique book, a classic work of conservation, the forerunner of such important books as Annie Dillard's Pilgrim at Tinker Creek, Edward Abbey's Desert Solitaire, and Robert Finch's The Primal Place.

Desert Solitaire, by Edward Abbey

With language as colorful as a Canyonlands sunset and a perspective as pointed as a prickly pear, Cactus Ed captures the heat, mystery, and surprising bounty of desert life. Desert Solitaire is a meditation on the stark landscapes of the red-rock West, a passionate vote for wilderness, and a howling lament for the commercialization of the American outback.
The Sixth Extinction, by Elizabeth Kolbert

What is the human legacy? How about the cause of Earth’s sixth great extinction? In this book topics such as the acidification of oceans are viewed through the lens of geological time. 

Current Events:

Find five articles from the newspaper over the summer that deal with environmental science issues (preferably 5 different issues). Mount or photocopy each article on a piece of computer paper. Then write a one-paragraph summary of the article, followed by one-paragraph of your opinion about the topic. The following questions can guide you in providing your opinion. (1) What do you think? (2) What should be done? (3) How does this affect us? (4) Do you know anything about the topic that you could add to the article? Any opinion is acceptable as long as it is serious.

Prerequisite Knowledge and Skills

AP Environmental Science is a college level course that combines content area from earth science, biology, chemistry, physics, math, and social studies. You are expected to enter the course with a good understanding of basic scientific and mathematical concepts and skills, as well as strong reading, writing, and speaking abilities. Although we will continue to develop these skills throughout the school year, your success in the class is also dependent upon what you bring to it at the onset. One goal of this summer assignment is to help you brush up on these skills and concepts. Over the summer, review the scientific concepts below as well as the mathematical calculations on the next page; we will be building upon and referencing them throughout the school year. You should be prepared to take a quiz on these skills and concepts during the first week of school. If you do not receive at least an 85% on the quiz, you will need to stay after for tutoring until you are able to achieve an 85% on it.
Prerequisite Basic Scientific Concepts:
You should be familiar with the following terms/concepts from Biology, Chemistry, and Earth Science:

Organic vs. Inorganic

Natural vs. Synthetic

Kinetic vs. Potential Energy

Radioactive decay

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

Chromosome

Gene pool

Natural Selection

Biodiversity

Extinction

Plate Tectonics

Weathering

Climate Change

Rocks vs. Minerals

Climate vs. Weather
The full name of each of these chemical abbreviations:

CO2, CO, C6H12O6 , CH4, H2,

H2O, N2, NOx, NO3​-, NH3, O2,

O3, P, PO4, S, SO2, Cl, K,

NaCl, Pb, Hg, Rn, U

Prerequisite Basic Mathematical Skills 

Percentage

17% = 17/100 = 0.17

- Remember that “percent” literally means divided by 100.

- 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 = 0.05 = 5%

- What is 20% of this $15 bill so that I can give a good tip? $15 x $0.20 = $15 x 20/100 = $3
Rates
Rise Y2-Y1 slope change y=mx+b dX

Run X2-X1 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 =1,000

Million = 106 =1,000,000 (x300 = people in the US)

Billion = 109 =1,000,000,000 (x7 = people on Earth)

Trillion = 1012 =1,000,000,000,000 (x15 = National debt)

- When using very large numbers, scientific method is often easiest to manipulate. For example, the US population is 300 million people or 300x106 or 3x108
- When adding or subtracting, exponents must be the same. Add the numbers in front of the ten and keep the exponent the same.

- 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. 9x106 / 3x102 = (9/3) x 10(6-2) = 3 x 104
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://www.chemprofessor.com/dimension_text.htm

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

m (milli) =1/1000 =10-3
c (cent) =1/100 =10-2
k (kilo) =1000 =103
M (mega) =1,000,000 =106
G (giga) =1,000,000,000 =109
T (tera) =1,000,000,000,000 =1012
Math Problems

Answer the questions. Use a separate sheet of paper if necessary. Show all work

1) What is 240,000 divided by 12,000? Show your work in scientific notation. 

2) A population of deer had 200 individuals. If the population grows by 15% in one year, how many deer will there be the next year? If this rate of growth continues how many deer will there be in five years?

3) Electricity costs 12 cents per kilowatt hour. In one month one 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)

4) Your car gets 15 miles to the gallon and your friend’s car gets 25 miles to the gallon. You decide to go on a road trip to Portland, OR, which is 600 miles away. If gas costs $4 per gallon and you decide to split the gas money, how much money will you save in gas by driving your friend’s car?

5) Crescent Beach is 100 m wide and 30 km long. If 2 cm of rain falls on Crescent Beach, how many cubic meters of rain fell on Crescent Beach. (Hint: convert all units to meters first).

6) An MP3 takes up about 16 kilobytes of memory per second of music. If you owned a one terabyte hard drive and filled it with only mp3s, how many days worth of music would you have?  (keep track of units: kilobytes to terabytes and seconds to days)

Additionally for this summer, here are some ways to “GO APES.” None are required; all are fun. 

Instead of driving, ride a bike or take a walk 

Follow a stream to its headwaters 

Watch an ant colony 

Go into the marsh and smell decomposition at work 

Grow your favorite vegetable 

Go fishing 

Pretend that you have no electricity for an evening 

Camp out, even if it’s in your back yard 

Pick berries 

Watch some birds or bats 

Visit a farm, or at least the farmer’s market 
Tired of the phrase “going green?” Come up with another term. 

Buying organic food? Not buying organic food? Does it matter? 

Contact Info:  If you have any questions about the assignment or the course you may email me at smithcarlilew@mdusd.org
