


3. This energy source is used to generate electricity

2. This type of energy utilizes heat that is stored
beneath Earth's surface to heat water and



4. Which curve in the graph best represents a

survive and produce seeds themselves. Which



7. This is the location of the world's largest



small-scale farming operations and it requires
12. This type of irrigation, often used in orchards

rows but often leads to increased soil erosion in

11. This type of irrigation uses a large system of
sprinklers that must be manually moved from
field to field and has very large evaporative



13. Which of the following is the best example of a

greenhouse gas with its primary anthropogenic

(D) Carbon dioxide and municipal solid waste







How New York City Is Turning Its Thousands of Roofs Into Power Providers

Now though... some of the biggest expanses of flat roof in New York are being turned into sources of cheap and

months before, the New York City Council passed an ordinance that will require most new buildings to be topped
with solar panels or roofs covered in grass or other vegetation.

Still, the projects illustrate the limitations so far of solar power, given that they would produce only a fraction of the



17. Based on the article, which of the following best

New York City is pushing the city's solar

(B) Increased tax breaks and other financial

(C) Efforts to install solar panels on New York

(D) Current projects for installing solar panels

18. Which of the following best describes the

(B) Since New York City has risen to the

(C) New York City is behind other major cities

because New York City has some of the

20. Currently, the rooftop solar panels produce only
a fraction of the electricity used in the buildings
on which they are installed. Which of following

all available, unshaded rooftop space and

(B) Installing active solar energy systems on all

all available, shaded rooftop space and



21. Based on the diagram, this country is likely experiencing



(C) The total number of different plant species
(D) The soil depth at which burrowing insects

23. Which of the following is the most abundant gas

24. Which of the following best describes a natural



The diagram shows how a patch of habitat could possibly be altered.

(C) All scenarios experienced habitat loss, but



28. Which of the following would be the most likely
explanation for the changes shown in Scenario

(A) Native species were replanted in the areas,

(B) Roads and electric power lines subdivided
the landscape into smaller pieces and

(A) Increased sea level would reduce the size



30. Which of the following best describes the frog species' range of tolerance to acidic conditions?



(D) materials that absorb and store solar energy



population, scientists were interested in how the wolves would affect other parts of the Yellowstone ecosystem. In

34. Based upon the data presented in the graph,
which of the following best identifies the highest



(A) The wolves are causing a trophic cascade
that could further increase the number of
beavers and tree species such as willows

livestock in grazing land outside the park.
(C) Wolves are extremely fast breeders and





that is native to Asia and feeds on over

the spotted lanternfly damages plants, and the
nymph and adult lanternflies secrete sticky
residues that exacerbate the damage to native
plant species by promoting mold growth. The
spotted lanternfly reproduces once during its

the eggs hatch after a short amount of time. The

because the insects are transported to new

people, and it is now found in many parts of the

Which of the following best describes the

41. Which of the following best describes the energy
resource used most often for heating and

primarily used because it has low up-front

(D) Natural gas is the most prevalent fuel

positive climate feedback loop found in the

which leads to increased habitat for Arctic

43. Which of the following is the best method for



The following table shows population data for China.



so that the axis was closer to vertical, which of

(C) The amount of energy Earth receives from

feeding operations are usually grass-fed

efficient and relatively low-cost facilities



50. Which of the following best identifies and
describes the process that is illustrated in the

52. Which of the following best describes the role of

(B)It breaks down rock and adds organic

(D) It provides habitat for birds and mammals.



... Thousands of animal species are in precipitous decline, a sign that an irreversible era of mass extinction is

their assertions that significant population decline and possible mass extinction of species all over the world may be
imminent, and that both have been underestimated by many other scientists.

was difficult, in part because scientists do not always agree on what defines a population ....

The authors of the paper suggest that previous estimates of global extinction rates have been too low, in part because
scientists have been too focused on complete extinction of a species ...



(C) Climate change will exacerbate the primary

54. Based on the passage, which of the following

responsible for the first major mass

complete extinctions and did not collect

regions with low biodiversity until the last



water, based on the composition of soils and

(A) Competition for resources like food and

ocean affects fish survival. Scientists suspect



59. Cane toads are an invasive species that were

locations with and without cane toads and
collected the data that are presented in the

(C) The results do not support the researchers'

(D) The results do not support the researchers'



61. Silver carp were introduced in the southeastern

habitat of China to control algal blooms that

sewage lagoons. Silver carp escaped from

introduction of silver carp into the United

(A) Silver carp decreased the amount of algae

(B) Silver carp populations in the United States

result of limited prey resources in the new

(C) Silver carp became a keystone species and

the United States because their numbers

help the farmer alleviate the problem?

(B) Amending the soil with clay to increase the

64. Scientists are interested in measuring the effect

within the stream. Which of the following best



The graph shows the relative solar energy received at local noon each day of the year at two different locations.

65. Based on the graph, which of the following can
be concluded about the latitudes of the two

(A) Both locations are at the same latitude.

66. Assuming all other variables are constant, which
of the following is the most likely conclusion
about the greatest potential for gross primary
productivity that can be supported by data in the

(A) Gross primary productivity is the same for





while reducing the economic damage caused by

the population size of pest species low
(B) The use of screens or traps to prevent pests

kill pests and keep population sizes low

71. Which of the following best explains why the
lower portion of the troposphere is warmer than

separated by the ozone layer from the

troposphere is less dense than the air in

troposphere more than the upper part.



Based on the data in the graph, which of the following fishing practice solutions would best promote the

(B) An increase in subsidies to fishermen that catch orange roughy
(C) Establishment of quotas on the number of orange roughy caught
(D) Protection of the orange roughy predator through legislation



water quality of a nearby lake. They gather

How might this modification to the sampling

(A) Water sampled later in the day may be

(B) Water sampled later in the day may be

(C) Water sampled later in the day may have

(D) Water sampled later in the day may have

74. Which of the following would be the best way to

(D) Replant and protect trees in areas that have



75. Which of the following best explains an anthropogenic cause of the trend illustrated on the graph?



particulate matter (coal ash) at coal-burning
power plants. Which of the following best

(A) Coal ash contains toxic levels of several

collected and stored long-term in coal ash

(B) Coal ash is highly flammable, and it is very

precipitators are very costly to install and

collecting and treating any water that infiltrates

landfill will be able to treat per year?





CFCs in aerosols. Based on the data in the
graph, which of the following best explains the
effect of this ban as a solution to decrease global

(C) The ban on CFCs also led to a decrease in

(D) The ban on CFCs in aerosols in the United
States was not effective on a global scale



79. Which of the following statements best uses the
data to support the claim that the Montreal
Protocol was an effective solution for a global

80. Bats use echolocation to find prey by emitting
high-pitched bursts of sound and analyzing the

bats in a forest observed that their population

Based on the information above, which of the
following best explains how noise pollution
from the highway has affected the size of the bat







(ii) Identify a process shown in the diagram that sequesters carbon from the atmosphere for a geological period



(iii) Based on the diagram, explain how the combustion of fossil fuels has led to an imbalance in the carbon cycle.

(iv) Explain the role of decomposition in the carbon cycle.

laboratory experiment in which they inject different concentrations of carbon dioxide into saltwater tanks
containing calcium carbonate shells. The tanks were kept at the same, constant temperature. After several

(i) Identify the independent variable in this experiment.

(iv) Describe the effect of water temperature on the amount of dissolved gases in water.

(v) Describe how the results of the experiment would change if the temperature of the tanks was decreased.











2. The waste generated by humans is both an environmental and human health concern.

(a) Many countries now use centralized sewage treatment plants to treat the wastewater from houses and

(i) Describe a main goal of primary treatment in a modern sewage treatment plant.

(ii) Describe a main goal of secondary treatment in a modern sewage treatment plant.

(iii) Many sewage treatment plants use tertiary treatment as the final step in wastewater treatment. Describe

(v) Identify one water parameter that could be measured to determine whether raw sewage is present in surface

(i) Propose a solution to reduce the risk of flammable methane from concentrating in landfills.









3. (a) Preserving high-quality agricultural land is important so that countries can grow enough food to feed their

(i) Describe one agricultural practice that can lead to the degradation of agricultural land.

(ii) Describe a potential solution or technique that can prevent or reduce degradation of agricultural land.

(i) Excluding importing food, propose a solution to address the concerns of reduced land on which to grow food.

needs. The average number of kcal per hectare (ha) produced from available food in the country is

(i) Calculate the amount of land that would be needed to produce enough kilocalories to feed a person for one
year in this developing country. Show your work.
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APPENDIX - ANSWERS

Matching multiple-choice answers and free-response scoring follow.



































































































When scoring questions with multiple correct answers, only score the first response given.





to become weak or thin and break easily.



When scoring questions with multiple correct answers, only score the first response given.

problem that can result from the presence of raw sewage in surface waters.

sewage overflow, decreases dissolved oxygen levels in water as decomposers
respire while breaking down waste (which stresses or kills aquatic organisms,





to the solution besides reducing the amount of flammable methane

and release by products into the air



Preserving high-quality agricultural land is important so that countries can grow enough

areas like a series of steps, reduces soil erosion.

to increase diversity using less land and decreasing wastes







kilocalories to feed a person for one year in this developing country.

Calculate how much land would have been needed to feed the population of
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