Pop. Ecol. Exam # 1.

p. 2
Name: ____________________________________________

Fill-in-the-blanks and matching

1).  [ 2 points ] A population follows the equation for logistic population growth 
[image: image1.wmf]
If the carrying capacity, K, is 100 and the maximum addition of animals per unit time 
(maximum dN/dt) is 10, r is ____0.4______________.   

Multiple choice 

2)  [ 4 points ] Which of the following is true of the relationship between r and : 

a) They are both finite rates of increase

b) Both  = 1 and r = 0 describe stationary populations

c) Neither term is useful for describing logistic population growth

d) r = e

Short answer
3)  [ 3+2 =5 points total] We can linearize the solution of the logistic equation using the linear equation (one whose slope can be calculated as the "rise over the run" and does not change) given below:
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Has the form     Y          =    -mX +      b     

For some specific values of K, r and Nø, here is a graph of this linear equation: 


[image: image3.wmf]
     3 a)  [3 points]  Given that the linear plot crosses the X-axis at t =100, and has a Y-intercept of 5, calculate r.  Slope is –r.  Slope is –5/100.  r is 0.05.  

   3 b)  [2 points]  Is this population growing or shrinking?  Briefly explain your answer.  

The population is growing.  The Y-intercept (b) is given by ( Ln[(K-Nø)/Nø].  Looking at the graph, we see that the Y-intercept is a positive real number, so Nø must have been < K (otherwise, we’d have the log of as negative  number, which is undefined).  That means that the population would increase to K.  

4)  [ 3 points ] From the equation for logistic population growth
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we can calculate that the maximum number of individuals added per unit time will occur when 
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Use this equivalence (N = K/2) to derive a symbolic solution for maximal dN/dt in the form


[image: image6.wmf] (i.e., solve for x).  SHOW YOUR WORK
rK/2( (K-K/2)/K) 

Cancel the underlined Ks to get

r/2(K/2) = rK/4.  
