
Daily life is filled with decisions large and small that affect our environment. From 
the food we eat, to the cars we drive or choose not to drive, to the chemicals we 
put into the water, soil, and air. The impact of human activity is wide-ranging 
and deep. And yet making decisions about the environment is often not easy or 
straightforward. Is it better for the environment if we purchase a new, energy-
efficient hybrid car or should we continue using the older car we already own? 
Should we remove a dam that provides electricity for 70,000 homes because it 
interferes with the migration of salmon? Are there alternatives to fossil fuel for 
heating our homes?

The purpose of this book is to give you a working knowledge of the big ideas 
of environmental science and help you to prepare for the AP® Environmental 
Science Exam. The book is designed to provide you with a strong foundation in 
the scientific fundamentals, to introduce you to the policy issues and conflicts that 
emerge in the real world, and to offer you an in-depth exploration of all the topics 
covered on the advanced placement exam in environmental science.

Like the first edition, Friedland and Relyea Environmental Science for AP®, Sec-
ond Edition, is organized to closely follow the AP® environmental science course 
description. Every item on the College Board’s “Topic Outline” is covered thor-
oughly in the text. Look inside the front cover for a detailed alignment guide. The 
textbook offers comprehensive coverage of all required AP® course topics and will 
help you prepare for success on the exam by:

• providing chapter opening case studies that will help you to see how envi-
ronmental science is grounded in your daily life and in the world around 
you

• dividing each chapter into manageable modules that will help you to be or-
ganized and keep up with the challenging pace of the AP® environmental 
science course

• using the same terminology, language, and formulas that you will see on the 
AP® environmental science exam

• using expertly selected and artistically rendered figures, photographs, 
graphs, and visuals that will help you to understand and remember the big 
ideas and important concepts that will be on the exam

• providing you with many opportunities to practice for the exam through-
out the year, including end-of-module AP® review questions, chapter AP® 
practice exams, unit AP® practice exams, and a cumulative AP® practice 
exam at the end

The next few pages offer you a brief tour of the features of this book that have 
been designed to help you succeed in the course and on the exam.

Getting the Most from This Book
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Explore the world around you through science.

259

Module 24 Mineral Resources and Geology

Module 25 Weathering and Soil Science

c h a p t e r

8 

Many people in the environmental sci-
ence community believe that hybrid 
electric vehicles (HEV) and all-electric 
vehicles are some of the most exciting 
innovations of the last decade. Cars 
that run on electric power or on  
a combination of electricity and 
 gasoline are much more efficient in 
their use of fuel than similarly sized 
internal combustion (IC) automo-
biles. Some of these cars use no 
gasoline at all, while others are able 
to run as much as twice the distance 
as a conventional IC car on the same 
amount of gasoline.

Although HEV and all-electric vehi-
cles reduce our consumption of liquid 
fossil fuels, they do come with environ-
mental trade offs. The construction  
of HEV vehicles uses scarce metals, 
 including neodymium, lithium, and 
 lanthanum. Neodymium is needed to 

form the magnets used in the electric 
motors, and lithium and lanthanum are 
used in the compact high-performance 
batteries the vehicles require. At  present, 

there appears to be enough  lanthanum 
available in the world to meet the 
 demand of the Toyota Motor  Corporation, 
which has manufactured more than  
3 million Prius HEV vehicles. Toyota 
 obtains its lanthanum from  China. There 
are also supplies of  lanthanum in various 
geologic deposits in California, Australia, 

Bolivia, Canada, and elsewhere, but 
most of these  deposits have not yet been 
developed for mining. Until this happens, 
some  scientists believe that the produc-

tion of HEVs and all-electric vehicles  
will eventually be limited by the 
 availability of lanthanum.

In addition to the scarcity of  
metals needed to make HEV and 
 all-electric vehicles, we have to 
 consider how we acquire these 
 metals. Wherever mining occurs, it 
has a number of environmental 
 consequences. Material extraction 

leaves a landscape fragmented by 
holes, and road construction necessary 
for access to and from the mining site 
further alters the habitat. Erosion and 
water contamination are also common 
results of mining.

A typical Toyota Prius HEV uses 
 approximately 1 kg (2.2 pounds) of 

Although HEV and all-electric 
vehicles reduce our 
consumption of liquid fossil 
fuels, they do come with 
environmental trade offs.

Are Hybrid Electric Vehicles as Environmentally  

Friendly as We Think?

Earth Systems

MODULE 34 ■ Patterns of Energy Use  399

Nonrenewable energy is used 
worldwide and in the United States

Fossil fuels are fuels derived from biological material 
that became fossilized millions of years ago. Fuels from 
this source provide most of the energy used in both 
developed and developing countries. The vast majority 
of the fossil fuels we use—coal, oil, and natural gas—
come from deposits of organic matter that were formed 
50 million to 350  million years ago. As we saw in 
Chapter 3 (see Figure 7.2 on page 83), when organisms 
die, decomposers break down most of the dead bio mass 
aerobically, and it quickly reenters the food web. 
However, in an anaerobic environment—for example 
in places such as swamps, river deltas, and the ocean 
floor—a large amount of detritus may build up quickly. 
Under these conditions, decomposers cannot break 
down all of the detritus. As this material is buried under 
succeeding layers of sediment and exposed to heat and 
pressure, the organic compounds within it are chemi-
cally  transformed into high-energy solid, liquid, and 

 gaseous components that are easily combusted. Because 
fossil fuel cannot be  replenished once it is used up, it is 
known as a nonrenewable energy resource. Nuclear 
fuel, derived from radioactive materials that give off 
energy, is another major source of nonrenewable energy 
on which we depend. The supplies of these energy 
types are finite.

Every country in the world uses energy at different 
rates and relies on different energy resources. Factors 
that determine the rate at which energy is used include 
the resources that are available and affordable. In the 
past few decades, people have also begun to consider 
environmental impacts in some energy-use decisions. 

Patterns of Energy Use 34
In this module we begin our study of nonrenewable energy sources by looking at 
patterns of energy use throughout the world and in the United States. We will see how 
evaluating energy efficiency can help us determine the best application for different 
energy sources. Finally, because electricity accounts for such a large percentage of 
our overall energy use, we will examine the ways in which electricity is generated.

Learning Objectives

After reading this module, you should be able to

• describe the use of nonrenewable energy in the world and in the United States.

• explain why different forms of energy are best suited for certain purposes.

• understand the primary ways that electricity is generated in the United States.

m o d u l e

Fossil fuel A fuel derived from biological material 
that became fossilized millions of years ago.

Nonrenewable energy resource An energy 
source with a finite supply, primarily the fossil fuels 
and nuclear fuels.

Nuclear fuel Fuel derived from radioactive materials 
that give off energy.

xviii  Getting the Most from This Book

Chapter Opening Case Study

Read the intriguing case study that begins each 
chapter and think about the environmental 
challenges and trade-offs that are introduced. 
The subjects of these studies often will spark 
spirited class discussion.

As you can see from case studies like this 
one from Chapter 8, it’s not always easy to 
make sustainable choices.

Module Structure

Chapters are divided into short Modules to 
help keep you on pace. Each module opens 
with a brief description of what topics will be 
covered.

Learning Objectives

A list key ideas at the beginning of the module 
help to keep you focused as you read.

Running glossary

Important key terms are set in bold type in the text and defined at 
the bottom of the page on which they are introduced. Key terms 
are also defined in the glossary at the end of the book.
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Calculating Energy Supply
According to the U.S. Department of Energy, a typical home in the United States 
uses approximately 900 kWh of electricity per month. On an annual basis, this is

900 kWh∕month × 12 months∕year = 10,800 kWh∕year

How many homes can a 500 MW power plant with a 0.9 capacity factor support?
Begin by determining how much electricity the plant can provide per month:

500 MW × 24 hours∕day × 30 days∕month × 0.9 = 324,000 MWh∕month

1 MWh equals 1,000 kWh, so to convert MWh per month into kWh per month, 
we multiply by 1,000:

324,000 MWh∕month × 1,000 kWh/MWh = 324,000,000 kWh∕month

So
324,000,000 kWh�month
900 kWh�month�home

= 360,000 homes

On average, a 500 MW power plant can supply roughly 360,000 homes with 
electricity.

Your Turn During summer months, in hot regions of the United States, some 
homes run air conditioners continuously. How many homes can the same power 
plant support if average electricity usage increases to 1,200 kWh/month during 
 summer months?

do the  
math

Math practice makes perfect.

Prepare for the Exam

Once you are comfortable with the math skills introduced, you’ll be prepared 
for quantitative problems on the exam.

Getting the Most from This Book  xix

do the  
math

Converting Between Hectares and Acres
In the metric system, land area is expressed in hectares. A hectare (ha) is 100 meters 
by 100 meters. In the United States, land area is most commonly expressed in 
acres. There are 2.47 acres in 1 ha. The conversion from hectares is relatively easy 
to do without a calculator; rounding to two significant figures gives us 2.5 acres  
in 1 ha. If a nature preserve is 100 ha, what is it size in acres?

100 ha × 2.5 acres = 250 acres

Your Turn A particular forest is 10,000 acres. Determine its size in hectares.

Do the Math

Among the biggest challenges on the AP® Environmental Science Exam are 
questions that ask you to solve environmental science math problems. “Do 
the Math” problems help you practice the math skills that you’ll need to 
tackle these problems on the exam.

Your Turn

Each “Do the Math” box has a “Your Turn” practice problem to help you 
review and practice the math skills introduced.
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MODULE 36 ■ Nuclear Energy Resources  424

TABLE 36.1 Comparison of nonrenewable energy fuels

Energy Type Advantages Disadvantages

Pollutant and 
greenhouse gas 
emissions Electricity (cents/kWh)

Energy return on energy 
investment*

Oil/gasoline •  Ideal for mobile 

combustion (high 

energy/mass ratio)

•  Quick ignition/turn-off 

capability

•  Cleaner burning than 

coal

•  Significant refining 

required

•  Oil spill potential effect 

on habitats near drilling 

sites

•  Significant dust and 

emissions from fossil 

fuels used to 

power earth-moving 

equipment

•  Human rights/ 

environmental 

justice issues in 

developing countries 

that export oil

•  Will probably be much 

less available in the next 

40 years or so

•  Second highest 

emitter of CO2 

among fossil fuels

•  Hydrocarbons

• Hydrogen sulfide

•  Relatively little electricity 

is generated from oil

4.0 (gasoline)

5.7 (diesel)

Coal •  Energy-dense and 

abundant—U.S. 

resources will last at 

least 200 years

•  No refining necessary

•  Easy, safe to transport

•  Economic backbone of 

some small towns

•  Mining practices 

frequently risk human 

lives and 

dramatically alter natural 

landscapes

•  Coal power plants are 

slow to reach full 

operating capacity

•  A large 

contributing factor to 

acid rain in the United 

States

•  Highest emitter of 

CO2 among energy 

sources

• Sulfur

•  Trace amounts of 

toxic metals such 

as mercury

5 cents/kWh 14

Natural Gas •  Cogeneration power 

plants can have 

efficiencies up to  

60%

•  Efficient for cooking, 

home heating, etc.

•  Fewer impurities than 

coal or oil

•  Risk of leaks/

explosions

•  Twenty-five times 

more effective as a 

greenhouse gas than 

CO2

•  Not available 

everywhere because it 

is transported by 

pipelines

• Methane

• Hydrocarbons

•  Hydrogen sulfide

6–8 cents/kWh 8

Nuclear Energy •  Emits no CO2 once 

plant is operational

•  Offers independence 

from imported oil

•  High energy density, 

ample supply

•  Very unpopular; 

generates protests

•  Plants are very 

expensive to build 

because of legal 

challenges

•  Meltdown could be 

catastrophic

•  Possible target for 

terrorist attacks

•  Radioactive waste 

is dangerous for 

hundreds of 

thousands of 

years

•  No long-term plan 

currently in place 

to manage 

radioactive waste

•  No air 

pollution during 

production

12–15 cents/kWh 8

*Estimates vary widely.

Analyze and interpret visual data.

xx  Getting the Most from This Book

0 2 4 6 8 10 12 14 16 18

200

250

150

100

50

0

Paramecium aurelia

Paramecium caudatum

K = 105 P. aurelia

K = 64 P. caudatum

Days

N
u

m
b

er
 o

f 
in

d
iv

id
u

al
s

0 2 4 6 8 10 12 14 16 18

200

250

150

100

50

0

K = 195 P. aurelia

K = 137 P. caudatum

Days

N
u

m
b

er
 o

f 
in

d
iv

id
u

al
s

(a) Low-food supply (b) High-food supply

F I G U R E  18 . 3  Gause’s experiments. (a) Under low-food conditions, the population sizes of two 

species of Paramecium initially increased rapidly, but then leveled off as their food supply became 

limiting. (b) When twice as much food was provided, both species attained population sizes that were 

nearly twice as large, but they again leveled off. (Data from Gause, 1932)

(a) Random distribution

(b) Uniform distribution

Dissolved CO2

Consumers

Decomposers

Producers

Consumers

Decomposers

Producers

Fossil fuels

Sedimentary
rocks

Atmospheric
 CO2

Exchange

Extraction

Photosynthesis

CO2 is converted
into sugars.

Human extraction
of fossil fuels
brings carbon to 
Earth’s surface,
where it can
be combusted.

Calcium carbonate
precipitates out of the
water as sediments.

Sugars are converted 
back into CO2.

Some carbon
can be buried.

CO2 in the atmosphere
and CO2 dissolved in
water are constantly 
exchanged.

Fossil fuels and
plant matter are 
converted into CO2.

Sedimentation

CombustionVolcanic
sources

Respiration

Respiration

Photosynthesis

Burial

Burial

Fires

Photos and Illustrations

The photos and illustrations in this book are more than just 
pretty pictures. They have been carefully chosen and devel-
oped to help you comprehend and remember the key ideas.

Tables and Graphs

To understand environmental science and succeed on 
the exam, you need to engage in the scientific practice 
of analyzing and interpreting a variety of tables, graphs, 
and charts.
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Review and practice for quizzes and tests.

In this module, we have seen how specific aspects of the 
scientific method are used to conduct field and labora-
tory evaluations of how human activity affects the nat-
ural environment. The scientific method  follows a pro-
cess of observations and questions, testable hypotheses 
and predictions, and data collection. Results are inter-

preted and shared with other  researchers. Experiments 
can be either controlled (manipulated) experiments or 
natural experiments that make use of natural events. 
There are often challenges in environmental science 
including the lack of baseline data and the interactions 
with social factors such as human preferences.

Module 3 AP® Review Questions

1. The first step in the scientific process is
(a) collecting data.
(b) observations and questions.
(c) forming a hypothesis.
(d) disseminating findings.
(e) forming a theory.

Use the following information for questions 2 and 3:
  Two new devices for measuring lead contamina-

tion in water are tested for accuracy. Scientists test 
each device with seven samples of water known to 
contain 400 ppm of lead. Their data is shown below. 
Concentration is in parts per billion.

Water 
Sample 1 2 3 4 5 6 7

Device 1 415 417 416 417 415 416 416

Device 2 398 401 400 402 398 400 399

2. The data from device 1 is
(a) accurate, but not precise.
(b) precise, but not accurate.
(c) both accurate and precise.
(d) neither accurate nor precise.
(e) not clear enough to support any conclusion 

about accuracy or precision.

3. Assuming the devices were used correctly, and 
 assuming we want to choose a device that  
accurately reflects the true concentration of lead in 

the water samples, which conclusion does the data 
support?
(a) Device 1 is superior to device 2 because it is 

more precise.
(b) Device 2 is superior to device 1 because it is 

more precise.
(c) Device 1 is superior to device 2 because it is 

more accurate.
(d) Device 2 is superior to device 1 because it is 

more accurate.
(e) Both devices are equally effective at measuring 

contaminates.

4. Challenges in the study of environmental science in-
clude all of the following except
(a) dangers of studying natural systems.
(b) lack of baseline data.
(c) subjectivity of environmental impacts.
(d) complexity of natural systems.
(e) complex interactions between humans and the 

environment.

5. A control group is
(a) a group with the same conditions as the 

experimental group.
(b) a group with conditions found in nature.
(c) a group with a randomly assigned population.
(d) a group with the same conditions as the 

experimental group except for the study variable.
(e) a group that is kept at the same conditions 

throughout the experiment.

RE VIE W

m o d u l e 

3 

ame conditions 
t.

c h a p t e r 

1
RE VIE W

Throughout this chapter, we have outlined principles, 
techniques, and methods that will allow us to approach 
environmental science from an interdisciplinary per-
spective as we evaluate the current condition of Earth 
and the ways that human beings have influenced it. We 
identified that we can use environmental indicators to 
show the status of specific environmental conditions in 

the past, at present, and, potentially, into the future. 
These indicators and other environmental metrics 
must be measured using the same scientific process 
used in other fields of science. Environmental science 
does contain some unique challenges because there is 
no undisturbed baseline—humans began manipulating 
Earth long before we have been able to study it.

Key Terms

Fracking
Environment
Environmental science
Ecosystem
Biotic
Abiotic
Environmentalist
Environmental studies
Ecosystem services
Environmental indicators
Biodiversity
Genetic diversity

Species
Species diversity
Speciation
Background extinction rate
Greenhouse gases
Anthropogenic
Development
Sustainability
Sustainable development
Biophilia
Ecological footprint
Scientific method

Hypothesis 
Null hypothesis
Replication
Sample size
Accuracy
Precision
Uncertainty
Theory
Control group
Natural experiment

Learning Objectives Revisited

Module 1  Environmental Science

• Define the field of environmental science and 
discuss its importance.

Environmental science is the study of the interac-
tions among human-dominated systems and natural 
systems and how those interactions affect environ-
ments. Studying environmental science helps us 
identify, understand, and respond to anthropogenic 
changes.

• Identify ways in which humans have altered 
and continue to alter our environment.

The impact of humans on natural systems has been 
significant since early humans hunted some large 
animal species to extinction. However, technology 
and population growth have dramatically increased 
both the rate and the scale of human-induced 
change.

Module 2  Environmental Indicators and 

Sustainability

• Identify key environmental indicators and 
their trends over time.

Five important global-scale environmental indica-
tors are biological diversity, food production, aver-
age global surface temperature and atmospheric CO2 
concentrations, human population, and resource 
depletion. Biological diversity is decreasing as a 
result of human actions, most notably habitat 
destruction and habitat degradation. Food produc-
tion appears to be leveling off and may be decreas-
ing. Carbon dioxide concentrations are steadily 
increasing as a result of fossil fuel combustion and 
land conversion. Human population continues to 
increase and probably will continue to do so 
throughout this century. Resource depletion for 
most natural resources continues to increase.

Getting the Most from This Book  xxi

Module Review

Solidify your understanding by reviewing the 
main ideas in each module review.

Exam Prep All Year

Each module ends with multiple-choice ques-
tions similar to those on the AP® exam. 
Practicing your test-taking strategies for 
 multiple-choice questions throughout the year 
will pay off when you take the exam.

Chapter Review

At the end of each chapter, take time to review 
the main ideas and key terms.

Learning Objectives Revisited

Check your notes against summaries of the 
learning objectives for each module in the 
chapter.

 ©
 Bed

for
d, 

Free
man

 & W
ort

h H
igh

 Sch
oo

l P
ub

lish
ers

. D
o n

ot 
dis

trib
ute

.



Prepare and practice for the AP® Environmental  
Science Exam.

Chapter AP® Environmental Science Practice Exam

When you finish a chapter take the practice exam to check your understanding 
of the main ideas. The practice exam will help you become familiar with the 
style of questions on he AP® Environmental Science Exam.

xxii  Getting the Most from This Book

Chapter 1 AP® Environmental Science Practice Exam

Section 1: Multiple-Choice Questions

Choose the best answer for questions 1–11.

1. Which of the following events has increased the 
 impact of humans on the environment?

 I. advances in technology
 II. reduced human population growth
 III. use of tools for hunting

(a) I only
(b) I and II only
(c) II and III only
(d) I and III only
(e) I, II, and III

2. As described in this chapter, environmental indicators
(a) always tell us what is causing an environmental 

change.
(b) can be used to analyze the health of natural 

 systems.
(c) are useful only when studying large-scale 

changes.
(d) do not provide information regarding 

sustainability.
(e) take into account only the living components of 

ecosystems.

3. Which statement regarding a global environmental 
indicator is NOT correct?
(a) Concentrations of atmospheric carbon dioxide 

have been rising quite steadily since the 
 Industrial Revolution.

(b) World grain production has increased fairly 

(c) For the past 130 years, average global surface 
temperatures have shown an overall increase that 
seems likely to continue.

(d) World population is expected to be between  
8.1 billion and 9.6 billion by 2050.

(e) Some natural resources are available in finite 
amounts and are consumed during a one-time 
use, whereas other finite resources can be used 
multiple times through recycling.

4. Figure 2.5 (on page 12) shows atmospheric carbon 
dioxide concentrations over time. The measured 
concentration of CO2 in the atmosphere is an 
 example of
(a) a sample of air from over the Antarctic.
(b) an environmental indicator.
(c) replicate sampling.
(d) calculating an ecological footprint.
(e) how to study seasonal variation in Earth’s 

 temperatures.

5. Environmental metrics such as the ecological  footprint 
are most informative when they are  considered along 
with other environmental  indicators. Which indicator, 
when considered in  conjunction with the ecological 
footprint, would provide the most information about 
environmental impact?
(a) biological diversity
(b) food production
(c) human population
(d) CO2 concentration
(e) water quality

6. In science, which of the following is the most certain?

Section 2: Free-Response Questions

Write your answer to each part clearly. Support your 
answers with relevant information and examples.  
Where calculations are required, show your work.

1. Your neighbor has fertilized her lawn. Several weeks 
later, she is alarmed to see that the surface of her 
ornamental pond, which sits at the bottom of the 
sloping lawn, is covered with a green layer of algae.
(a) Suggest a feasible explanation for the algal bloom 

in the pond. (2 points)
(b) Design an experiment that would enable you to 

validate your explanation. Include and label in 
your answer:

  (i) a testable hypothesis (2 points)
  (ii) the variable that you will be testing  

  (1 point)
  (iii) the data to be collected (1 point)
  (iv) a description of the experimental  

  procedure (2 points)
  (v) a description of the results that would  

  validate your hypothesis (1 point)
(c) Based on the data from your experiment and 

your explanation of the problem, think of and 
suggest one action that your neighbor could take 
to help the pond recover. (1 point)

Multiple-Choice Questions

Each chapter exam begins with 
multiple-choice questions mod-
eled after those you’ll see on the 
exam. Many of the questions ask 
you to analyze or interpret 
tables, graphs, or figures.

Free-Response Questions

Chapter exams include two free-response 
questions. Points are assigned to indicate how 
a complete, correct answer would be scored on 
the AP® exam. The more practice you have in 
writing answers to free-response questions, the 
better you will do on the exam.
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Unit 1 AP® Environmental Science Practice Exam

Section 1: Multiple-Choice Questions

Choose the best answer for questions 1–20.

1. Which best describes how humans have altered 
natural systems?

 I. Overhunted many large mammals to extinction.
 II. Created habitat for species to thrive.
 III. Emitted greenhouse gases.

(a) I only
(b) I and II only
(c) II and III only

(d) I and III only
(e) I, II, and III

2. Which does NOT describe a benefit of biodiversity?
(a) Genetic biodiversity improves the ability of a 

population to cope with environmental change.
(b) Ecosystems with higher species diversity are 

more productive.
(c) Species serve as environmental indicators of 

global-scale problems.
(d) Speciation reduces natural rates of species 

extinction.
(e) Humans rely on ecological interactions among 

species to produce ecosystem services.

3. Which of the following is NOT a consequence of 
human population growth?
(a) Depletion of natural resources

6. The greatest value of the scientific method is best 
stated as:
(a) The scientific method permits researchers a 

rapid method of disseminating findings.
(b) The scientific method removes bias from 

observation of natural phenomenon.
(c) The scientific method allows findings to be 

reproduced and tested.
(d) The scientific method promotes sustainable 

development.
(e) The scientific method reduces the complexity of 

experimental results.

7. Researchers conducted an experiment to test the 
hypothesis that the use of fertilizer near wetlands is 
associated with increased growth of algae. An 
appropriate null hypothesis would be:
(a) The use of fertilizer near wetlands is associated 

with an increase in fish biomass.
(b) Growth of algae in wetlands is never associated 

with increased fertilizer use.
(c) Application of fertilizers near wetlands is always 

associated with increased growth of algae.
(d) Fertilizer use near wetlands has no association 

with growth of algae.
(e) Fertilizer use near wetlands leads to increased 

growth of algae as a result of elevated nutrient 
concentrations.

Getting the Most from This Book  xxiii

Section 1: Multiple-Choice Questions

Choose the best answer for questions 1–100.

1. Primary production is an example of
 I. an ecosystem service.
 II. an environmental indicator.
 III. heterotrophic activity.

(a) I only
(b) II only
(c) I and II
(d) II and III
(e) I, II, and III

2. Which of the following is likely to increase 
biodiversity within a biome?
(a) Landscape fragmentation
(b) Introduction of an invasive species
(c) Immigration of humans
(d) Speciation
(e) A disease epidemic

3. The United States produces 8 million tons of oranges 
in a single year. However, many orange crops are 
succumbing to a deadly invasive bacteria. If 10,000 
hectares of orange cropland are lost in a year to this 
bacteria, and a single acre can produce 20 tons of 
oranges, what percentage of the total orange crop is 
lost to the disease in a year? (Note that 1 hectare = 
2.5 acres.)
(a) 2 percent
(b) 6 percent
(c) 10 percent
(d) 20 percent
(e) 24 percent

4. Which is a flaw of this experiment?
(a) The experiment lacks a control treatment.
(b) 10 ppm is a negligible increase of CO2 relative to 

ambient concentrations.
(c) The hypothesis is actually a null hypothesis.
(d) The measured response variable does not relate 

to the hypothesis.
(e) N2O gas is not a greenhouse gas.

5. As hypothesized, the researchers found that plants 
exposed to elevated CO2 had increased biomass after 2 
weeks, whereas plants exposed to elevated N2O and 
CH4 did not exhibit any change in biomass. Which 
would be a deductive statement based solely on these 
results?
(a) Elevated levels of CO2 are due to global climate 

change.
(b) Reduced levels of CO2 due to global climate 

change will decrease red maple production.
(c) An observed increase in red maple production is 

probably due to elevated levels of CO2.
(d) Increases in red maple production in nature are 

probably not due to elevated levels of N2O or 
CH4.

(e) CH4 and N2O are not likely to be biologically 
important greenhouse gases for tree growth.

6. For radioactive elements, the transformation between 
a parent and daughter atom involves
(a) the creation of ionic bonds.
(b) a release of neutrons and energy.
(c) an increase in total energy.
(d) the transformation of chemical energy to 

 potential energy.
(e) the transformation of heat energy to kinetic 

cumulative AP® environmental science practice exam

Write your answer to each part clearly. Support your 
answers with relevant information and examples. Where 
calculations are required, show your work.

1. The City of Philadelphia recently replaced one out of 
every 10 trash bins with solar-powered trash 
compactors.  The compactor is an enclosed unit with 
a door that opens for trash disposal.  The compactor 
automatically detects when the bin is full and uses a 
solar-powered mechanical crusher to compact the 
contents. When the compactor needs to be emptied, 
it sends an electronic signal. Use of solar-powered 
compactors has increased the capacity of public trash 
bins and has reduced the number of trash collection 
visits to each bin from 17 times per week to 5 times 
per week.
(a) Describe four positive externalities of installing 

solar-powered trash compactors. (2 points)
(b) Describe six cradle-to-grave components of 

 solar-powered trash compactors. (2 points)
(c) Suggest one way that the installation of solar-

powered trash compactors can reverse the effects 
of urban blight. (2 points)

(d) The price of a regular trash bin is $300 and it has

2. The country of Costa Rica has an abundance of 
climactic, geographic, and biological diversity. 
However, in the last century intensive farming and 
population growth have led to a 75 percent reduction 
in its forests. In the 1980s, the government of Costa 
Rica began to address concerns about the loss of 
forest with a series of political and environmental 
programs.  These programs, designed to generate 
more sustainable economic development, include 
land protection and conservation of biodiversity. 
(a) Costa Rica lies just north of the equator and 

contains a series of mountain ranges that run the 
entire length of the country.

 (i) Given its geographic location, what is likely  
 to be the prevailing wind pattern across the  
 country? (1 point)

 (ii)  Describe how mountain ranges contribute to 
the climactic, geographic, and biological 
 diversity observed in Costa Rica. (1 point)

(b) Given that Costa Rica is bordered by the 
 Atlantic and Pacific Oceans, how are weather 
patterns in the country likely to be affected by 
the El Niño–Southern Oscillation (ENSO)?  
(2 points)

( ) b f h

Section 2: Free-Response Questions

Cumulative AP® Environmental Science Practice Exam

At the end of the text you will find a cumulative exam with 100 multiple-choice 
questions and 4 free-response questions. This exam matches the actual AP® 
Environmental Science exam in length and scope.

Unit AP® Environmental 
Science Practice Exam

The textbook is divided into 8 
major units. At the end of each 
unit, you are provided with a lon-
ger practice exam containing 20 
multiple-choice questions and 2 
free-response questions. These 
exams give you a chance to review 
material across multiple chapters 
and to practice your test-taking 
skills.
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Be inspired by individuals making a difference.

Science in the real world.

xxiv  Getting the Most from This Book

A New Cook Stove Design

 working toward sustainability

In China, India, and sub-Saharan Africa, people in 
80 to 90 percent of households cook food using wood, 
animal manure, and crop residues as their fuel. Since 
women do most of the cooking, and young children 
are with the women of the household for much of the 
time, it is the women and young children who receive 
the greatest exposure to carbon monoxide and particu-
late matter. When biomass is used for cooking, 
 concentrations of particulate matter in the home can 
be 200 times higher than the exposure limits recom-
mended by the EPA. A wide range of diseases has been 
associated with exposure to smoke from cooking. 
Earlier in this chapter, we described that indoor air 
pollution is responsible for 4 million deaths annually 
around the world, and indoor cooking is a major 
source of indoor air pollution.

There are hundreds of projects underway around 
the world to enable women to use more efficient 
cooking stoves, ventilate cooking areas, cook outside 
whenever possible, and change customs and practices 
that will reduce their exposure to indoor air pollution. 
The use of an efficient cook stove will have the added 
benefit of consuming less fuel. This improves air qual-
ity and reduces the amount of fuel needed, which has 
environmental benefits and also reduces the amount of

Two innovators from the United States developed 
a cook stove for backpackers and other outdoor 
enthusiasts who needed to cook a hot meal with little 
impact on the environment. They described their 
stove as needing no gasoline and no batteries, both 
desirable features for people carrying all their belong-
ings on their backs. They soon realized that their 
stove, which could burn wood, animal manure, or 
crop residue, could make an important contribution in 
the developing world. This stove, called BioLite, 
physically separates the solid fuel from the gases that 
form when the fuel is burned and allows the stove to 
burn the gases. In addition, a small electric fan, located 
inside the stove, harnesses energy from the heat of the 

Critical Thinking Questions

1. Why are women and children often the ones most 
exposed to indoor air pollution in developing 
countries?

2. How can technology offer solutions to cooking over 
open fires?

References
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What Happened to the Missing Salt?

At the beginning of the twentieth century, the City of 
Los Angeles needed more water for its inhabitants. As 
we saw at the beginning of Chapter 2, in 1913 the city 
designed a plan to redirect water away from Mono Lake 
in California. Before the Los Angeles Aqueduct was 
built, approximately 120 billion liters of stream water 
(31 billion gallons) flowed into Mono Lake in an aver-
age year. The City of Los Angeles altered the water 
balance of Mono Lake and at the same time caused a 
series of changes to the Mono Lake system that led to 
an increase in the salt concentration in Mono Lake. 

T d t d th bl t M L k

water from streams must be equal to the output of water 
through evaporation. 

How did the salt balance change  
at Mono Lake?
Although we can make the assumption that the water 
in Mono Lake is in steady state in a typical year, the 
salt balance in the lake is not. By applying some of the 
principles we have learned in the first two chapters, we 
can make observations and draw conclusions about 
what has probably happened at Mono Lake. The 

h d M L k i d l

scienceapplied
1 Tracy Packer Photography/Getty Images

Free-Response Question 
Water that flows into Mono Lake contains a much 
smaller concentration of salt than the water already in 
the lake. This inflow tends to stratify, or float on top 
of existing water, because fresh water is less dense that 
salt water. As salt from the lower layer dissolves into 
the upper layer, nutrients from the bottom of the lake 
also rise to the surface. This exchange of nutrients is 
critical for the growth of algae in the surface waters. 
Recent research suggests that the reduction of water 
diversion from Mono Lake had unexpected results:

In 1995, the reduction of stream diversions from 
Mono Lake, combined with greater than average 
quantities of fresh water from snowmelt runoff, 
led to a rapid rise in water level. The large volume 
f f h f l d l

Working Toward Sustainability

At the end of each chapter read about 
people and organizations that are making 
a difference.

Critical Thinking Questions

Working Toward Sustainability provides questions that give you a chance to hone 
your critical thinking and writing skills.

Science Applied

At the end of each unit, the “Science 
Applied” feature offers you an oppor-
tunity to read about how the science 
you are learning is used to make deci-
sions about environmental issues.

Practice Free-Response Questions

Science Applied includes a free-response question related to the topic in 
the article.
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