FW364
Final Exam - PRACTICE EXAM
April 2012

Calculus Practice Questions

Refer to the figure below for questions 1 through 3:
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1. What is the average population growth rate for the 30 day period?






2. What is the growth rate at points A and B (using tangent method)?






3. For what days was the (instantaneous) growth rate:

a. negative		Days:_____________

b. positive		Days:_____________

c. zero?		Days:_____________


Predation and Competition Practice Questions
(Remember for these problems that predator and consumer, victim and prey, and prey and resource can be used interchangeably)

4. Give one reason why ecosystem management is important.









5. Which of the following statements are true (circle all that apply)?

a. the equilibrium biomass of prey must be greater than the equilibrium biomass of predators
b. territorial predators control prey abundance better than scramble predators
c. scramble predators control prey abundance better than contest predators
d. the net production of the prey must be larger than the net production of the predator


6. How is prey growth rate linked to predator dynamics?

a. through the prey birth rate
b. through the prey carrying capacity
c. through a predatory loss term
d. through the predator death rate


7. How is predator growth rate linked to prey dynamics?

a. through the predator birth rate
b. through the prey carrying capacity
c. through the predator death rate
d. through the prey birth rate


8. A predator with a constant attack rate:

a. consumes the same number of prey regardless of prey abundance
b. consumes the same proportion of the prey population regardless of prey abundance
c. consumes a smaller proportion of the prey population at high prey abundance
d. none of the above




Refer to the following equation for questions 9 through 12:



9. The equation above (circle all that apply):

a. describes how prey grow between time 0 and time t
b. is a differential equation
c. describes the rate of change in predator abundance
d. describes the rate of change in prey abundance


10. Which of the assumptions below apply to the equation above (circle all that apply)?

a. in the absence of predation, prey grow exponentially
b. in the absence of predation, prey grow to carrying capacity
c. in the absence of prey, predators decline exponentially
d. predators encounter prey randomly (i.e., well-mixed environment)


11. What will be the dynamics of the prey in the absence of predators if bv > dv?

a. monotonic increase to equilibrium
b. exponential increase
c. exponential decrease
d. stable limit cycles


12. Solve the equation above for predator abundance at equilibrium.



Refer to the following equation for questions 13 through 16:



13.  What type of density dependence do the prey exhibit in the equation above?

a. contest density dependence
b. prey do not exhibit density dependence
c. scramble density dependence
d. prey are territorial


14. What will be the dynamics of prey in the absence of predation if V > K?

a. exponential increase
b. decrease to steady state
c. exponential decrease
d. increase to steady state


15. What might dv represent in the equation above?

a. prey deaths due to predation
b. prey deaths due to starvation
c. predator deaths due to starvation
d. prey births due to consumption of resources


16. When prey abundance is close to zero, which parameter below approximates the prey birth rate?

a.   bmax 
b.   bp
c.   a
d.   c


17. If an island has 200 prey and 20 predators, and each predator consumes 2 percent of the prey population per day, what is the predator feeding rate (assuming the predators have a type I functional response)?



Refer to the following equation for questions 18 and 19:



18. Which of the assumptions below apply to the equation above (circle all that apply)?

a. predators consume the same proportion of the prey population regardless of prey abundance
b. in the absence of prey, predators decline exponentially
c. predators exhibit scramble competition
d. predators encounter prey randomly (i.e., well-mixed environment)


19. Solve the equation above for the prey abundance at equilibrium.













20. Using the equation for prey abundance at equilibrium you derived in question 19, and given the parameters below, how many prey will there be at equilibrium?

a = 0.05 per predator per day
c = 0.40
P = 123 predators
dp = 0.10 per day




21. The attack rate of a consumer can be converted to a (Type I) feeding rate by:

a. multiplying by the number of consumers
b. multiplying by the number of resources
c. multiplying by conversion efficiency
d. multiplying by the half-saturation constant


22. The per capita birth rate of a predator is simply its feeding rate multiplied by its:

a. assimilation efficiency
b. half-saturation constant
c. number of prey consumed
d. conversion efficiency


23. If the proportion of the prey population a predator consumes per time declines with prey density, the predator must exhibit (circle all that apply):

a. a Type I functional response
b. a Type II functional response
c. a linear functional response
d. feeding saturation


24. Which of the lines on the figure below (line 1 or 2) most likely depicts the response of plant abundance to an increase in soil fertility (starting at time 5) in an ecosystem where herbivores are not territorial?

[image: ]





25. A honey badger and a jackal fighting over a carcass is an example of:

a. interspecific exploitative competition
b. intraspecific interference competition
c. interspecific interference competition
d. intraspecific exploitative competition


26. What equation might the Stella conceptual model below represent?
[image: ]
a. equation for unregulated exponential prey growth
b. equation for predator growth with contest density dependence
c. equation for prey growth with scramble density dependence
d. equation for prey growth with contest density dependence


27. The equations below represent what type of competition, assuming the two consumers are different species?

		


a. interspecific exploitative competition
b. interspecific interference competition
c. intraspecific interference competition
d. intraspecific exploitative competition




28. Which of the equations and/or parameters below might represent a predator (consumer) feeding rate (circle all that apply)?

a.  aV

b.  f

c.  aR 

d.   


29. Which of the equations and/or parameters below might represent a predator (consumer) birth rate (circle all that apply)?

a.  caR

b.  bp

c.  cf 

d.   


30. Which of the following could promote co-existence of a weedy (i.e., species with high birth rate at high resources levels but high R*) and climax (i.e., species with low birth rate at high resource levels but low R*) plant species (circle all that apply)?

a. periodic disturbances
b. the introduction of an herbivore that prefers the weedy species
c. regular fertilization of the environment
d. harvest of the climax species


31. Which of the characteristics below make a consumer a better competitor (circle all that apply)?

a. high birth rate
b. low death rate
c. low feeding rate
d. high half saturation constant	

32. Under the competitive exclusion principle we assume (circle all that apply):

a. competitors are equivalent in their R*
b. competition occurs over a single resource
c. a stable environment
d. competition leads to coexistence


Use the following equations and figure to answer questions 33 and 34 below:





[image: ]

33. What is the meaning (i.e., definition) of fmax in the equations above? On the figure above, draw a line that represents fmax, assuming fmax = 4.





34. What is the meaning (i.e., definition) of h? Determine h for the consumer species represented in the figure above.







35. Use the following figure to answer the questions below.
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Assuming that b1 and b2 are functions relating the birth rates of two consumer species (1 and 2) to resource abundance, and that d1 and d2 are death rate functions:

a. Which species will be the winner of competition if the death rate of both species is given by d1?








b. Which species will be the winner of competition if the death rate of both species is given by d2?




36. Use the following figure to answer the questions below.
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Assuming that b1 and b2 are functions relating the birth rates of two consumer species (1 and 2) to resource abundance, and that d1 and d2 are death rate functions:

a. Which species will be the winner of competition if the death rate of both species is given by d1?




b. Which species will be the winner of competition if the death rate of both species is given by d2?




c. Based on your answers to parts a and b above, which species will be favored by a higher death rate and why will that species be favored?




d. Which species will be the winner of competition if the death rate of consumer 1 is d1 and the death rate of consumer 2 is d2?




e. Might consumer 1 represent a weedy species or a climax species?





37. Given the equation below for R*, match the following four cases with the graph that most likely describes the dynamics of the two competing consumer species. Hint: Calculate R* for every species as a first step toward answering this question.



	
	Case 1
	Case 2
	Case 3
	Case 4

	Parameter
	Species 1
	Species 2
	Species 1
	Species 2
	Species 1
	Species 2
	Species 1
	Species 2

	fmax
	2.0
	1.0
	1.6
	2.0
	2.0
	1.6
	1.0
	2.2

	h
	1.0
	1.0
	1.0
	1.0
	1.0
	1.0
	1.0
	1.0

	c
	0.5
	0.5
	0.5
	0.5
	0.5
	0.5
	0.5
	0.5

	dp
	0.5
	0.2
	0.3
	0.2
	0.2
	0.2
	0.2
	0.5

	
	
	
	
	
	
	
	
	


[bookmark: _GoBack][image: ] [image: ]Time
Abundance
Abundance
Time

[image: ][image: ]Time
Abundance
Abundance
Time



12

image2.wmf
0

5

10

15

20

0

5

10

15

20

Time

Plant abundance

1

2


image3.png
OsTeLLa redModel2.5TM -[o) x|
Fle Edi Vew Model Run Help
O<0) 4,0 [2]8 ) @ = il Rl a &
e Table 1
® 1roey ok

Prey stock

b .

P dpans

Proy desh e

Prey ma bith e

Pry camying capacity

w0 EYT om0 000b
Time 504 hon, 2pr 08,2012
Unied

3
3
8
H

® coonn v ol 1 U ) 7 ie

Time Froy sonk B
i
o]
0z
T2
Taad]
25
)
o
o
q o
ol o)
I 0

I Tora] B

i
| ACEON— — KiN| 2
@ start| (%] Microsoft Excel-Booki__| ) Andrea Fles | 5] Exercises.doc [Compatb.. | 1) stell Intra Models.docx ... || ) STELLA 9.1.4 - Predm. 89 704





image4.png
Feeding rate (f)

w

IS

w

N

[y

o

2

3 4 5 6 7
Resource abundance (R)

8

10




image5.png
Birth and death rate

Resource level (R)




image6.png
Birth and death rate

Resource level (R)




image7.wmf
A

0

20

40

60

80

0

50

100

Time

Abundance

species 1

species 2


image8.wmf
B

0

10

20

30

40

50

0

20

40

60

80

100

120

Time

Abundance

species 1

species 2


image9.wmf
C

0

100

200

300

400

500

0

20

40

60

80

100

120

Time

Abundance

species 1

species 2


image10.png
600

D species 1
—species 2
3 400
c
)
°
c
3
2 200
0

Time




image1.png
8
8

8

n

g8 8 8

S & <
(cw/#) Ausuaq ewuydeg

8

=

15 20 25 30

Time (days)

10




