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Models For Population Growth				Additional Differential Equations Day 3
	
1.  Suppose that a population develops according to the logistic equation  where t is measured in weeks.

	A.)  What is the carrying capacity?  What is the value of k?



	B.)  A direction field for this equation is shown.  Where are the slopes close to 0?  Where are they largest?  Which solutions are increasing?  Which are decreasing?
[image: ]

	C.)  Use the direction field to sketch solutions for initial populations of 20, 40, 60, 80, 120, and 140.  What do these solutions have in common?  How do they differ?  Which solutions have inflection points?  At what population levels do they occur?




	D.)  What are the equilibrium solutions?  How are the other solutions related to these solutions?



	2.  Suppose that a population grows according to a logistic model with carrying capacity 6000 and k=0.0015 per year.

	A.)  Write the logistic differential equation for these data.


	B.)  Use the directional field to sketch the solution curves for initial populations of 1000, 2000, 4000, and 8000.  What can you say about the concavity of these curves?  What is the significance of the inflection points?
[image: ]

	C.)  If the initial population is 1000, write a formula for the population after t years.  Use it to find the population after 50 years.



	



	

3.  The Pacific halibut fishery has been modeled by the differential equation  where y(t) is the biomass (the total mass of the members of the population) in kilograms at time t (measured in years), the carrying capacity is estimated to be  kg, and k=0.71 per year.

	
A.) If , find the biomass a year later.
[bookmark: _GoBack]





	
B.)  How long will it take for the biomass to reach  kg?








	

4.  Suppose a population P(t) satisfies  and  where t is measured in years.

	A.)  What is the carrying capacity?


	B.)  What is P’(0)?



	C.)  When will the population reach 50% of the carrying capacity?





	5.  Suppose a population grows according to a logistic model with initial population 1000 and carrying capacity 10,000.  If the population grows to 2500 after one year, what will the population be after another three years?
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R1.  If    then   
	a)
	
 

	b)
	


	c)
	


	d)
	


	e)
	
 



	

R2.  If   then   
	a)
	
 

	b)
	


	c)
	


	d)
	


	e)
	
 





Answers:
	1.  A.)  A=100 & k=.05
	B.  largest=50  Increasing if P>100  Decreasing if 0<P<100

	C.)  Common:  Towards asymptote   Diff:  How fast
	D.)  Slopes=0   at P=100 & P=0

	
2.  A.) 
	B.) Graph
	
C.) 

	
3.  A.) 
	
B.)  
	
4.  A.) 
	
B.) 
	
C.) 

	
5.   
	R1.  D
	R2.  A
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