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Hello and welcome to AP® Environmental Science! 

This is a class like no other. This isn’t strictly a “science class.” We will be incorporating elements of 
economics, ethics, philosophy, engineering, geography, anthropology, sociology, sustainability, 
history, and math into our core curriculum of life science, Earth science, chemistry and environmental 
science.  My hope is that by the end of the course you will not only feel confident in your performance 
on the AP® exam, but that you’ve learned how to approach problems differently and become more 
reflective in how you approach world problems and their solutions. In addition, as you will see at the 
end of this packet, I want you to change the world. The guidelines for your final project (due May 22, 
2020) are outlined and you have almost an entire year to plan it and carry it out. The myriad of topics 
and information that we cover simply cannot be accomplished within just one year. So, to help you get 
started and refresh your memory on many key components, there is a summer assignment. 

Try to remember, this isn’t busy work. The reason why you are doing this NOW is to lay the 
groundwork for future exploration and/or to make sure you utilize the skills you learned in the past. 
(Don’t you DARE tell me you don’t know how to do dimensional analysis/factor label method!!!) In 
addition, I know that a lot of people take this because, “It’s an easy AP® science class.” Okay, maybe 
if you’re not good at math, that makes sense but… don’t forget, though, it’s still an AP® class. You are 
expected to do a significant amount of work weekly and reading is a MAJOR component of that.  

1.) Read through Tips for Success pdf (you do not have to answer the corresponding questions) 
2.) Research global disasters, environmentalists, and laws/policies 
3.) Math practice/Graphing/Chemical Reactions  

*All work will be due on the first day of school * 
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Environmental Disasters 

Directions: The events below were tragic environmental disasters that occurred because of human 
error and/or ignorance. You are to research each environmental disaster and answer the questions 
below.  

Remember to cite ALL sources used using APA format! 

For each disaster, answer/include the following using complete sentences. Make sure this is typed, 12-
point, normal font. Please number and letter each component appropriately. 

  a) A picture with a caption that relates to the disaster 
  b) Date of Disaster 
  c) Briefly describe the details of the disaster 
  d) What was the environmental, economic, and societal impact of the disaster? Be specific! 
  e) Lessons learned and/or future amendments or policy changes 
 

1) Chernobyl, Ukraine 
2) Three Mile Island, Pennsylvania 
3) Bhopal, India 
4) Minamata, Japan 
5) Exxon Valdez, Alaska 
6) Love Canal, New York 
7) Deepwater Horizon, Gulf of Mexico 
8) Fukushima, Japan 

 
9) Aral Sea, Kazakhstan/Uzbekistan 
10) London’s Killer Fog 
11) Great Pacific Garbage Patch 
12) Yellowstone Forest Fires of 1988 
13) Gold King Mine, Silverton, Colorado 
14) Flint, Michigan Water Crisis 
15) American Mid-West Dust Bowl 

Lead Environmentalists 

For each individual below, describe them using the outline below. Be sure to use complete sentences, 
typed, 12-point normal font. 

1) Rachel Carson 
2) John Muir 
3) Aldo Leopold 
4) David Attenborough 
5) Gifford Pinchot 

6) Jane Goodall 
7) E. O. Wilson 
8) Garrett Hardin 
9) Norman Borlaug 

10) Wangari Maathai 

a) Approximate dates when they were most active 
a. This is to give cultural context  

b) Briefly describe each individual’s contribution to environmental science 
c) What environmental movements they are most associated with 

Laws, Policies and Legislation 

For each law, policy, or legislation, describe them using the outline below. Make sure this is typed, 12 
point, normal font. Please number and letter each component appropriately. 

1. CAA 
2. CWA 
3. CITES 
4. CERCLA 
5. Montreal Protocol 
6. Kyoto Protocol 

 

7. ESA 
8. SWDA 
9. Delaney Clause of Food, Drug, and 

Cosmetic Act 
10. RCRA 

 

a) What the acronym stands for (if applicable) 
b) Date that the legislation took effect 
c) History of the legislation (why it happened) 
d) Current effects 

 



AP® Environmental Science Math Prep 

The 2019-2020 school year brings a big change to the format of the AP exam…  beginning this year, you WILL 
be able to use a calculator on the AP® exam, so you will in class as well. This has NEVER been the case until 
this year, so dust off the TI-whatever year it is now. Keep in mind that it is JUST as important to show your 
work and do the correct set up as it is to get the answer “right.” Make sure you understand why an equation 
is set up the way it is, not just searching for an answer. The challenge is in setting up the problems 
correctly. Don’t forget units. Put them on EVERYTHING. I will also be the first to admit, I am no math whiz. I 
have to work these out just like you. Admitting a problem is the first step towards success! 

Contents 
Averages 
Percentages 

Metric Units 
Scientific Notation 

Dimensional Analysis 

 
Reminders 
1. Write out all your work, even if it’s something really simple.  This is required on the AP®ES exam so it 

will be required on all your assignments, labs, quizzes, and tests as well. 
2. Include units in each step.  Your answers always need units and it’s easier to keep track of them if you 

write them in every step. 
3. Check your work.  Go back through each step to make sure you didn’t make any mistakes in your 

calculations.  Also check to see if your answer makes sense.  For example, a person probably will not eat 
13 million pounds of meat in a year.  If you get an answer that seems unlikely, it probably is.  Go back 
and check your work. 

 
Directions 
Read each section below for review.  Look over the examples and use them for help on the practice 
problems.  When you get to the practice problems, write out ALL of your work on notebook paper and be 
sure to include units on each step.  Check your work.  

Put a CIRCLE around your final answer for each problem. 
 

Averages 
To find an average, add all the quantities given and divide the total by the number of quantities.   

Example:  Find the average of 10, 20, 35, 45, and 105. 
     Step 1:  Add all the quantities.  10 + 20 + 35 + 45 + 105 = 215 
     Step 2:  Divide the total by the number of given quantities.  215 / 5 = 43 

 
Practice:  Remember to show all your work, include units if given. All work and answers go on your 
notebook paper. Circle the answers.  

1. Find the average of the following numbers:  124, 456, 788, and 343 
2. Find the average of the following numbers:  4.56, .0078, 23.45, and .9872 

Percentages 
Introduction: 
Percent shows fractions or decimals with a denominator of 100.  Always move the decimal TWO places to 
the right go from a decimal to a percentage or TWO places to the left to go from a percent to a decimal. 

 
Examples:  .85 = 85%.              .008 = .8% 

 
Part I:  Finding the Percent of a Given Number 
To find the percent of a given number, change the percent to a decimal and MULTIPLY.   

 
Example:  30% of 400 

                  Step 1:  30% = .30 
                  Step 2:      400 
                 x .30 
                        12000 
      Step 3:  Count the digits behind the decimal in the problem and add decimal to the answer. 
                        12000  120.00  120 



Part II:  Finding the Percentage of a Number 
To find what percentage one number is of another, divide the first number by the second, then convert the 
decimal answer to a percentage. 

 
Example:  What percentage is 12 of 25? 
    Step 1:  12/25 = .48 
    Step 2:  .48 = 48% (12 is 48% of 25) 

 
Part III:  Finding Percentage Increase or Decrease 
To find a percentage increase or decrease, first find the percent change, then add or subtract the change to 
the original number. 

Example:  Kindles have dropped in price 18% from $139.  What is the new price of a Kindle?  
    Step 1:  $139 x .18 = $25 
    Step 2:  $139 - $25 = $114 

 
Part IV:  Finding a Total Value 
To find a total value, given a percentage of the value, DIVIDE the given number by the given percentage. 

Example:  If taxes on a new car are 8% and the taxes add up to $1600, how much is the new car? 
     Step 1:  8% = .08 
     Step 2:  $1600 / .08 = $160,000 / 8 = $20,000  (Remember when the divisor has a decimal, move 

it to the  end to make it a whole number and move the decimal in the dividend the same number of places.  
.08 becomes 8, 1600 becomes 160000.) 

 
Practice:  Remember to show all your work, include units if given!  All work and answers go on your 
notebook paper. Circle the answers.  
 

3. Thirteen percent of a 12,000 acre forest is being logged.  How many acres will be logged? 
4. A water heater tank holds 280 gallons.  Two percent of the water is lost as steam.  How many gallons 

remain to be used? 
5. What percentage is 25 of 162.5? 
6. 14,000 acres of a 40,000 acre forest burned in a forest fire.  What percentage of the forest was 

damaged? 
7. The Greenland Ice Sheet contains 2,850,000 cubic kilometers of ice.  It is melting at a rate of .006% 

per year.  How many cubic kilometers are lost each year? 
8. 235 acres, or 15%, of a forest is being logged.  How large is the forest? 
9. In a small oak tree, the biomass of insects makes up 3000 kilograms.  This is 4% of the total biomass 

of the tree.  What is the total biomass of the tree? 

Metric Units 
Kilo-, centi-, and milli- are the most frequently used prefixes of the metric system.  You need to be able to 
go from one to another.You can remember the order of the prefixes by using the following sentence:  King 
Henry Died By Drinking Chocolate Milk.  Since the multiples and divisions of the base units are all factors of 
ten, you just need to move the decimal to convert from one to another.   



Example:  55 centimeters = ? kilometers 
Step 1:  Figure out how many places to move the decimal.  King Henry Died By Drinking… – that’s six  
                   places.  (Count the one you are going to, but not the one you are on.) 
Step 2:  Move the decimal five places to the left since you are going from smaller to larger. 

55 centimeters = .00055 kilometers 
Example:  19.5  kilograms = ? milligrams 
Step 1:  Figure out how many places to move the decimal.  … Henry Died By Drinking Chocolate Milk  

        that’s six places. (Remember to count the one you are going to, but not the one you are on.) 
Step 2:  Move the decimal six places to the right since you are going from larger to smaller.  In this 
case you need to add zeroes. 

19.5 kilograms = 19,500,000 milligrams 
 

Practice:  Remember to show all your work, include units if given!  All work and answers go on your 
notebook paper. Circle the answers.  

10. 1200 kilograms = ? milligrams 
11. 14000 millimeters = ? meters 
12. 6544 liters = ? milliliters 
13. .078 kilometers = ? meters 
14. 17 grams = ? kilograms 

 
Scientific Notation 

Introduction:   
Scientific notation is a shorthand way to express large or tiny numbers. Writing these numbers in scientific 
notation will help you do your calculations much quicker and easier and will help prevent mistakes in 
conversions from one unit to another.  Like the metric system, scientific notation is based on factors of 10.  
A large number written in scientific notation looks like this: 

1.23 x 1011 

The number before the x (1.23) is called the coefficient.  The coefficient must be greater than 1 and less 
than 10.  The number after the x is the base number and is always 10.  The number in superscript (11) is the 
exponent. 
 
Part I:  Writing Numbers in Scientific Notation 
To write a large number in scientific notation, put a decimal after the first digit.  Count the number of 
digits after the decimal you just wrote in.  This will be the exponent.  Drop any zeroes so that the 
coefficient contains as few digits as possible. 

Example:  123,000,000,000 
     Step 1:  Place a decimal after the first digit.  1.23000000000 
     Step 2:  Count the digits after the decimal…there are 11. 
     Step 3:  Drop the zeroes and write in the exponent.  1.23 x 1011 

 
Writing tiny numbers in scientific notation is similar.  The only difference is the decimal is moved to the left 
and the exponent is a negative.  A tiny number written in scientific notation looks like this: 

4.26 x 10-8 

To write a tiny number in scientific notation, move the decimal after the first digit that is not a zero.  Count 
the number of digits before the decimal you just wrote in.  This will be the exponent as a negative.  Drop 
any zeroes before or after the decimal. 
 Example:  .0000000426 
      Step 1:  00000004.26 
      Step 2:  Count the digits before the decimal…there are 8. 
      Step 3:  Drop the zeroes and write in the exponent as a negative.  4.26 x 10-8 

 
  



Part II:  Adding and Subtracting Numbers in Scientific Notation  
To add or subtract two numbers with exponents, the exponents must be the same.  You can do this by 
moving the decimal one way or another to get the exponents the same.  Once the exponents are the same, 
add (if it’s an addition problem) or subtract (if it’s a subtraction problem) the coefficients just as you would 
any regular addition problem (review the previous section about decimals if you need to).  The exponent 
will stay the same.  Make sure your answer has only one digit before the decimal – you may need to change 
the exponent of the answer. 

 
Example:  1.35 x 106 + 3.72 x 105 = ? 

Step 1:  Make sure both exponents are the same.   It’s usually easier to go with the larger exponent 
so you don’t have to change the exponent in your answer, so let’s make both exponents 6 for this 
problem.   

3.72 x 105 
 .372 x 106 

Step 2:  Add the coefficients just as you would regular decimals.  Remember to line up the 
decimals. 

1.35 
+  .372 
1.722 

Step 3:  Write your answer including the exponent, which is the same as what you started with.   
1.722 x 106 

 

Part III:  Multiplying and Dividing Numbers in Scientific Notation 
To multiply exponents, multiply the coefficients just as you would regular decimals.  Then add the 
exponents to each other.  The exponents DO NOT have to be the same. 
 
Example:  1.35 x 106     X    3.72 x 105 = ? 

Step 1:  Multiply the coefficients. 
     1.35 
x  3.72 

                270 
             9450 
           40500 

                             50220   5.022 
           Step 2:  Add the exponents. 

5 + 6 = 11 
           Step 3:  Write your final answer. 

5.022 x 1011 

 
To divide exponents, divide the coefficients just as you would regular decimals, then subtract the 
exponents.  In some cases, you may end up with a negative exponent. 
 
Example:  5.635 x 103   /   2.45 x 106 = ? 

Step 1:  Divide the coefficients. 
5.635 / 3.45 = 2.3 

     
Step 2:  Subtract the exponents. 

3 – 6 = -3 
Step 3:  Write your final answer. 

2.3 x 10-3 

 

Practice:  Remember to show all your work, include units if given!  All work and answers go on your 
notebook paper. Circle the answers.  
 
Write the following numbers in scientific notation: 

15. 145,000,000,000 
16. 13 million 



17. 435 billion 
18. .000348 
19. 135 trillion 
20. 24 thousand 

Complete the following calculations: 
21. 3 x 103 + 4 x 103 
22. 7.89 x 10-6 + 2.35 x 10-8 
23. 9.85 x 104 – 6.35 x 104 
24. 1.278 x 10-13 – 1.021 x 10-10 
25. three hundred thousand plus forty-seven thousand 
26. 13 million minus 11 thousand 
27. 1.32 x 108 X 2.34 x 104 
28. three million times eighteen thousand 
29. 3.45 x 109 / 2.6 x 103 
30. 1.98 x 10-4 / 1.72 x 10-6 
31. twelve thousand divided by four thousand 

(Attached you will find extra practice with scientific notation) 
 

Dimensional Analysis 
Introduction 
Dimensional analysis is a way to convert a quantity given in one unit to an equal quantity of another unit by 
lining up all the known values and multiplying.  It is sometimes called factor-labeling. The best way to start 
a factor-labeling problem is by using what you already know.  In some cases, you may use more steps than a 
classmate to find the same answer, but it doesn’t matter. Use what you know, even if the problem goes all 
the way across the page!  
 
In a dimensional analysis problem, start with your given value and unit and then work toward your desired 
unit by writing equal values side by side.  Remember you want to cancel each of the intermediate units.  To 
cancel a unit on the top part of the problem, you have to get the unit on the bottom.  Likewise, to cancel a 
unit that appears on the bottom part of the problem, you have to write it in on the top. 
 
Once you have the problem written out, multiply across the top and bottom and then divide the top by the 
bottom. 
 
Example:  3 years = ? seconds 

Step 1:  Start with the value and unit you are given.  There may or may not be a number on the 
bottom. 
     
Step 2: Start writing in all the values you know, making sure you can cancel top and bottom.  Since 
you have years on top right now, you need to put years on the bottom in the next segment.  Keep 
going,  canceling units as you go, until you end up with the unit you want (in this case seconds)  
                  on the top. 

 
3 years        365 days             24 hours          60 minutes          60 seconds 

                        1 year             1 day                 1 hour               1 minute 
 

Step 3:  Multiply all the values across the top.  Write in scientific notation if it’s a large number.  
Write units on your answer. 

3 x 365 x 24 x 60 x 60 = 9.46 x 107 seconds 
 

Step 4:  Multiply all the values across the bottom.  Write in scientific notation if it’s a large 
number. Write units on your answer if there are any.  In this case everything was cancelled so there 
are no units. 

1 x 1 x 1 x 1 = 1 
Step 5:  Divide the top number by the bottom number.  Remember to include units. 

9.46 x 107 seconds / 1 = 9.46 x 107 seconds 



Step 6:  Review your answer to see if it makes sense.  9.46 x 107 is a really big number.  Does it 
make sense for there to be a lot of seconds in three years?  YES!  If you had gotten a tiny number, 
then you would need to go back and check for mistakes. 

 
In lots of AP®ES problems, you will need to convert both the top and bottom unit.  Don’t panic!  Just convert 
the top one first and then the bottom. 
Example:  50 miles per hour = ? feet per second 
 

Step 1:  Start with the value and units you are given.  In this case there is a unit on top and on 
bottom. 

50 miles 
1 hour 

Step 2:  Convert miles to feet first. 
 

 50 miles          5280 feet 
1 hour               1 mile 

 
Step 3:  Continue the problem by converting hours to seconds. 

 
    50 miles            5280 feet               1 hour                1 minute 

                     1 hour                1 mile               60 minutes            60 seconds 
 

Step 4:  Multiply across the top and bottom.  Divide the top by the bottom.  Be sure to include units 
on each step.  Use scientific notation for large numbers. 

50 x 5280 feet x 1 x 1 = 264000 feet 
1 x 1 x 60 x 60 seconds = 3600 seconds 

264000 feet / 3600 seconds = 73.33 feet/second 
 
Practice:  Remember to show all your work, include units if given!  All work and answers go on your 
notebook paper. Circle the answers.  Use scientific notation when appropriate. 
 
Conversions: 
1 square mile = 640 acres 
1 hectare (Ha) = 2.47 acres 
1 kwh = 3,413 BTUs 
1 barrel of oil = 159 liters 
1 metric ton = 1000 kg 
 

32. 134 miles = ? inches 
33. 8.9 x 105 tons = ? ounces 
34. 1.35 kilometers per second = ? miles per hour 
35. A city that uses ten billion BTUs of energy each month is using how many kilowatt-hours of energy? 
36. A 340 million square mile forest is how many hectares? 
46. If one barrel of crude oil provides six million BTUs of energy, how many BTUs of energy will one liter 
of crude oil provide? 

      47. Fifty eight thousand kilograms of solid waste is equivalent to how many metric tons? 
(Attached you will find extra practice with dimensional analysis) 

 
Graphing Practice 

Directions: For each set of data, create a graph using either Excel or neatly written on graph paper. If using 
Excel, be sure to print off your graphs before the first day of class. Answer all questions associated with 
each graph either on the same graph paper under each graph or as a separate document stapled to your 
Excel graphs if you choose to use Excel. 
 
Data for plotting graphs (Remember T.A.I.L.S)  



Graphing Practice Problem #1: Ethylene is a plant hormone that causes fruit to mature. The data above 
concerns the amount of time it takes for fruit to mature from the time of the first application of ethylene 
by spraying a field of trees.  

Amount of ethylene in ml/m2 
Wine sap Apples: 
Days to Maturity 

Golden Apples: 
Days to Maturity 

Gala Apples: 
Days to Maturity 

10 14 14 15 

15 12 12 13 

20 11 9 10 

25 10 7 9 

30 8 7 8 

35 8 7 7 

A. Make a line graph of the data.   
B. What is the dependent variable?  
C. What is the independent variable?  

Graphing Practice Problem #2: A clam farmer has been keeping records concerning the water temperature 
and the number of clams developing from fertilized eggs. The data is recorded below. 

Water Temperature in oC Number of developing clams 

15 75 

20 90 

25 120 

30 140 

35 75 

40 40 

45 15 

50 0 

A. Make a line graph of the data.   
B. What is the dependent variable?  
C. What is the independent variable?  
D. What is the optimum (best) temperature for clam development?  

Graphing Practice Problem #3: The thickness of the annual rings indicate what type of environmental 
situation was occurring at the time of its development. A thin ring, usually indicates a rough period of 
development. Lack of water, forest fires, or a major insect infestation. On the other hand, a thick ring 
indicates just the opposite.  

Age of the tree in 
years 

Average thickness of the annual 
rings in cm. 

Forest A 

Average thickness of the annual 
rings in cm. 

Forest B 

10 2.0 2.2 

20 2.2 2.5 

30 3.5 3.6 

35 3.0 3.8 

50 4.5 4.0 

60 4.3 4.5 



A. Make a line graph of the data.   
B. What is the dependent variable?  
C. What is the independent variable?  
D. What was the average thickness of the annual rings of 40 year old trees in Forest A?  
E. Based on this data, what can you conclude about Forest A and Forest B?  

Graphing Practice Problem #4: 

pH of water Number of tadpoles 

8.0 45 

7.5 69 

7.0 78 

6.5 88 

6.0 43 

5.5 23 

A. Make a line graph of the data.   
B. What is the dependent variable?  
C. What is the independent variable?  
D. What is the average pH in this experiment?  
E. What is the average number of tadpoles per sample?  
F. What is the optimum water pH for tadpole development?  
G. Between what two pH readings is there the greatest change in tadpole number?  
H. How many tadpoles would we expect to find in water with a pH reading of 5.0?  

Chemistry Review 
List the four types of reactions, describe, them, and come up with a REALISTIC example of each one.  
 

Experimental Design 
The first lab (with lab report) that you will complete this year will be one of yours and your group’s 
choosing! ON YOUR OWN, come up with a realistic lab that we will be able to test. Everyone needs to do 
something different as the better the ideas, the more fun and rewarding our experience will be. I’d 
recommend choosing something that you actually want to know the answer to – this will make you care 
more and try harder. Please have the following elements outlined before the first day of class: 

a) Essential question 
b) Hypothesis 
c) Independent and dependent variables 
d) Materials needed 
e) Methodology 

The materials and methods will be works in progress, I just want a preliminary idea from you. 

Congratulations!  

You have finished your summer assignment!  

Make sure you bring all parts of the assignment to the first day of class stapled in the following order: 
environmental disasters, the environmentalists, laws and policies; math and graphing practice; science 

review (chemistry and experimental design).  

On the first day, you can also expect to get a course calendar with FIRM dates for reading assignments, 
activities to be completed, and notebook expectations.  

  



AP®ES Mastering the Math Practice 

 Make sure that you follow all the rules that were outlined in the earlier section!! 

 

 



 

 



 

 

 



 

 

 

 

 



 

 

 


