APES UNIT 2 EXAM
POSSIBLE FREE RESPONSE QUESTIONS
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1.  Ecosystems are composed of Abiotic and Biotic components.  The Biotic components play significant roles in energy flow and matter recycling.  Interdependence in nature is illustrated by the transfer of energy through trophic levels. The diagram below depicts the transfer of energy in a food web of an Arctic lake located in Alaska.
a.
Choosing organisms from FOUR different trophic levels of this food web as examples, explain how energy is obtained at each trophic level.
b.
Describe the efficiency of energy transfer between these trophic levels and discuss how the energy available at each trophic level affects the structure of the ecosystem.
c.
Create an energy pyramid for the ecosystem you describe and label each trophic level.
d.
List 3 abiotic components of this ecosystem, and explain how they can affect the biotic components.
2.  It is obvious how energy flow through an ecosystem is important, but the cycling of matter is often overlooked.  These biogeochemical cycles provide the nutrients that make up the physical bodies of the organisms on this planet, and recycling of this matter is what keeps life on this planet going.
a.
Describe a trip through the Hydrologic Cycle that contains at least 5 steps.  Be thorough and specific.
b.
Describe a trip through the Carbon Cycle that contains at least 5 steps.  Be thorough and specific.

c.
Give two ways that humans can affect each of these cycles.

d.
List and explain 3 matter reservoirs that these cycles have in common.
3.  Suppose you have just started a summer internship working for a cooperative extension service, where you will collect and analyze soil samples, conduct field tests, and make recommendations on agricultural practices.

a.
Sketch a mature soil profile and label each of the soil horizons.

b.
Define and explain the components of each of the soil horizons.
c.
Identify 2 physical soil tests that could be performed and explain how the results of these tests will allow the cooperative extension service to make specific recommendations for sustainable agriculture.

d.
Identify a chemical soil test that could be performed and explain how the results of this test will allow the cooperative extension service to make specific recommendations for sustainable agriculture.

4.  Nitrogen is crucial for sustaining life in both terrestrial and aquatic ecosystems.

a.
Draw a fully labeled diagram of the nitrogen cycle that contains at least 5 steps.  Be thorough and specific

b.
Describe the following steps in the nitrogen cycle:

i.
Nitrogen fixation

ii.
Ammonification
iii.
Nitrification

iv.
Denitrification

c.
Describe one reason why nitrogen is crucial for sustaining life on Earth.

d.
Describe two ways the nitrogen cycle can be disrupted by human activities.

5.  In many ways, all organisms in a food web can be said to be solar-powered. The producer level of the food web is responsible for the transformation of the solar energy into a form that can be used by other living organisms.  The amount of energy available in an ecosystem determines how much life the ecosystem can support.
a.
Discuss the role of green plants in transforming the Sun’s energy into a form that can ultimately be used by heterotrophs.

b.
Explain how gross primary productivity (GPP) and net primary productivity (NPP) relate to what you discussed in part (a.)
c.
Explain the flow of energy from producers through top carnivores in a food web in terms of the laws of thermodynamics.  Discuss the efficiency of this flow of energy.
d.
Describe the role of decomposers and explain their ecological importance.

