
Energy Pyramid Diagnostic Question Cluster 
Tracing energy is a necessary principle for understanding ecosystem ecology. Many students incorrectly consider higher trophic levels to contain more energy than lower trophic levels, which is often based on their own experiences consuming vegetables vs. meat products. This DQC specifically asks students to trace energy through trophic levels, and properly identify that energy is lost as heat as matter is transferred within organisms and between trophic levels. Following the initial ecosystem scale, multiple process question, students are asked about processes regarding energy flow, with questions at molecular, organismal and ecosystem scales. 

Energy Pyramid Diagnostic Question Cluster

Student Number or Initials ____________________
Please answer the questions below as carefully and completely as you can.
1. Consider the three diagrams below. They represent three situations in which 100 kg of green

plants serve as the original source of food for each of the food chains. In situation II, for

example, cattle eat 100 kg of green plants and then people eat the beef that is produced by the

cattle as a result of having eaten the plants.
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In which of the three situations is the most energy available to people? 

A) I

B) II

C) III

D) Situations I and II will roughly tie for the most energy.

E) The same amount of energy will be available to people in all three situations.
Please explain your answer.

2. A remote island in Lake Superior is uninhabited by humans. The primary mammal populations are white-tailed deer and wolves. The island is left undisturbed for many years. Select the best answer(s) below for what will happen to the average populations of the animals over time.

_____a. On average, there will be more deer than wolves.

_____b. On average, there will more wolves than deer

_____c. On average, the populations of each would be about equal.
_____d. The populations will fluctuate, with sometimes more deer than wolves, sometimes more wolves than deer
_____e. None of the above. 

Please explain your answer to what happens to the populations of deer and wolves.
3. A tree falls in the forest. After many years, the tree will appear as a long, soft lump barely distinguishable from the surrounding forest floor. Do you think that the process of decay involves energy? Circle Yes or No.

Please explain your answer.
4. You eat a grape high in glucose content. How could a glucose molecule from the grape provide energy to move your little finger?

A) The glucose is digested into simpler molecules having more energy.

B) The glucose reacts to become ATP (Adenosine Triphosphate).

C) The glucose is turned into energy.

D) The energy of the glucose is transferred to other molecules such as ATP.

E) The energy of the glucose is transferred to CO2.and H2O.

5. The organisms at the top of a food web:

A) accumulate all of the energy that existed in the consumed organisms that were lower in the food web.

B) have less available energy than trophic levels below it.

C) have the same amount of accumulated energy as each of the trophic levels below it.

D) have available to it all of the energy of the food web. 

Please explain your answer.

6. A loaf of bread was left uncovered for two weeks on a balance measuring its mass. Three different kinds of mold grew on it, decomposing the bread. Assuming that the bread did not dry out, which of the following is a reasonable prediction of the weight of the bread and mold together?

A) The mass has increased, because the mold has grown.

B) The mass remains the same as the mold converts bread into biomass.
C) The mass decreases as the growing mold converts bread into energy.
D) The mass decreases as the mold converts bread into biomass and gases.

Please explain your answer and indicate any important transformations.

7. Each Spring, farmers plant about 5-10 kg of seed corn per acre for commercial corn production. By the fall, this same acre of corn will yield approximately 4-5 metric tons (4,000 – 5,000 kg) of dry, harvested corn. What percent of the dry biomass of the harvested corn was once in the following substances and locations? Fill in the blanks with the appropriate percentages; you may use 0% in your response if you feel it is appropriate.

___ % from absorption of mineral substances from the soil via the roots 

___ % from absorption of organic substances from the soil via the roots 

___ % from incorporation of CO2 gas from the atmosphere into molecules by green leaves 

___ % from incorporation of H2O from the soil into molecules by green leaves 

___ % from absorption of solar radiation into the leaf

Please explain your answer. 

