Possible Ecology Free Response Questions
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1. 
Many populations exhibit the following growth curve: 


(a) 
Describe what is occurring in the population 

during phase A. 

(b) 
Discuss THREE factors that might cause the 

fluctuations shown in phase B. 

(c) 
Organisms demonstrate exponential (r) or 


logistic (K) reproductive strategies.


Describe these two strategies and discuss 


how they affect population size over time. 


(d)
Population Growth Calculations
2.
Population ecology studies the growth and distribution of organisms within one population in an 
ecosystem.  


(a)
Identify THREE density-dependent factors in an ecosystem that regulate population growth and 

provide a specific example of each.


(b)
Compare K-selected and r-selected reproductive strategies.  



Describe the benefits and detriments of each reproductive strategy.


(c)
Examine the age structure graphs below.
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(i)
Identify which population is exhibiting the most stable (no growth) population.   




Explain your selection.




(ii)
Identify and describe one personal, one governmental and one economic concern

 



associated with age distribution pyramids A and C above.
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2006 AP° BIOLOGY FREE-RESPONSE QUESTIONS
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According to fossil records and recent published observations, two species of leaf-eating beetles (species A and

B) have existed on an isolated island in the Pacific Ocean for over 100,000 years. In 196+ a third species of leaf-
eating beetle (species C) was accidentally introduced on the island. The population size of each species has been
regularly monitored as shown in the graph above.

(@) Propose an explanation for the pattern of population density observed in species C.

(b) Describe the effect that the introduction of beetle species C has had on the population density of species A
and species B. Propose an explanation for the pattems of population density observed in species A and in
species B.

(¢) Predict the population density of species C in 2014, Provide a biological explanation for your prediction.

(d) Explain why invasive species are often successful in colonizing new habitats.

3. The movementof water through vascular plants is important to their survival.

(2) Explain the mechanism of water movement through vasular plants during transpiration. Include a
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3.
Consumers in aquatic ecosystems depend on producers for nutrition.

(a) 
Explain the difference between gross and net primary productivity.

(b)
Describe a method to determine net and gross primary productivity in a freshwater pond over a 

24-hour period.


In an experiment, net primary productivity was 
measured in the early spring from water samples 

taken from different depths of a freshwater pond in 
a temperate deciduous forest.


(c) 
Explain the data presented by the graph to the 

right, including a description of the relative 


rates of metabolic processes occurring at 


different depths of the pond.


(d) 
Describe how the relationship between net 


primary productivity and depth would be 


expected to differ if new data were collected 

in mid-summer from the same pond.  



Explain your prediction. 

4.
The regulation of transpiration is an important homeostatic mechanism in plants and depends upon environmental conditions.
(a) 
Under controlled conditions, a transpiration experiment was conducted using two plant species. 
The data collected are shown in the figure below. Using the data from the experiment, calculate 
the rate of transpiration for species A and species B between the times of 5 and 15 minutes.

(show your work and record your answer to the nearest tenth).


Summarize the difference between the two transpiration rates.

WATER LOSS VERSUS TIME FOR TWO PLANT SPECIES
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(b) 
Identify and explain THREE different structural or physiological adaptations that could account 

for the different transpiration rates of species A and B.


(c) 
In terms of water potential (Ψ), discuss THREE abiotic environmental factors that may increase 

or decrease the rate of transpiration from a leaf.
5.
Matter continuously cycles through an ecosystem. A simplified carbon cycle is depicted below.
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(a) 
Identify an organism that carries out both processes. 

(b)
Identify and describe the key metabolic process for step I and the key metabolic process for step 

II, and briefly explain how each process promotes movement of carbon through the cycle. 


For each process, your explanation should focus on the role of energy in the movement of 


carbon.

(c) 
Primary Productivity Calculations
6.
According to fossil records and recent published observations, two species of leaf-eating beetles (species A and B) have existed on an isolated island in the Pacific Ocean for over 100,000 years.  In 1964 a third species of leaf-eating beetle (species C) was accidentally introduced on the island.  The population size of each species has been regularly monitored as shown in the graph below. 
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(a) 
Propose an explanation for the pattern of population density observed in species C.


(b) 
Describe the effect that the introduction of beetle species C has had on the population density of 

species A and species B.  Propose an explanation for the patterns of population density observed 

in species A and in species B.


(c)  
Predict the population density of species C in 2014.  Provide a biological explanation for your 

prediction. 


(d)
Explain how an invasive species can be unsuccessful in colonizing a one habitat but successful 

in colonizing another.
