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6-5 day 2 Logis�cal Growth

Learning Objec
ves:

 I can use model a popula�on’s growth using a logis�c growth 

differen�al equa�on.

 I can solve a logis�c growth differen�al equa�on to find an 

equa�on that models the popula�on at �me t.

 I can use the logis�c growth equa�on to find out key informa�on 

regarding the popula�on growth.
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The exponen�al model for popula�on growth 

assumes unlimited growth.  This is typically not 

feasible.  Usually due to space limita�ons and 

limited resources, there is a maximum popula�on 

(M), called the carrying capacity that the 

environment is capable of sustaining in the long 

run.  The rate of popula�on growth slows down as 

the actual popula�on approaches the maximum 

popula�on.
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Logis�c Growth Differen�al Equa�on

A popula�on is growing such that at any given �me the growth 

rate is propor�onal to both the current popula�on (P) and the 

difference between the popula�ons carrying capacity and the 

current popula�on (M-P). This allows the growth rate to 

approach 0 as the popula�on approaches the carrying capacity.  

The logis�c growth differen�al equa�on is thus:
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Ex1.  A trout pond cannot sustain over 2000 fish.  

Currently there are 100 trout in the pond and the 

growth constant is k=.2.

a.)  Draw the slope field for the logis�cal growth 

differen�al equa�on
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A trout pond cannot sustain over 2000 fish.  Currently there 

are 100 trout in the pond and the growth constant is k=.2.

b.)  Solve the differen�al equa�on to find an expression 

for P(t).
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A trout pond cannot sustain over 2000 fish.  Currently there 

are 100 trout in the pond and the growth constant is k=.2.

c.)  When will the trout popula�on reach 1500?
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Logis�c Growth

P = Popula�on at �me t 

t =  �me

M = Carrying capacity

k = growth constant

A = value determined by some ini�al condi�on
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In a logis�cal growth 

model, the popula�on 

is growing the fastest 

when it reaches ½ of 

the carrying capacity.  

This point would 

correspond to the 

inflec�on point on the 

Logis�c Growth curve.
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Ex3.  Suppose a flu-like virus is spreading through a popula�on of 

50,000 at a rate propor�onal both to the number of people 

already infected and to the number s�ll un-infected.  The CDC 

es�mates, due to the highly contagious nature of this virus, that 

eventually 60% of the popula�on will become infected.   If 100 

people were infected yesterday and 130 are infected today:

a.)  Write the logis�c growth differen�al equa�on to represent the 

rate at which the disease is spreading.

b.)  Write the logis�c growth equa�on modeling the number of 

people infected at �me t.

b.)  At what �me t is the number of people infected increasing at 

the fastest pace?  How many people are infected at this �me?

c.)  Find             .  Explain what this means in the context of the 

problem.
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Ex4.  What is the carrying capacity of the 

popula�on with growth rate modeled by 

a.)  500 b.)  50 c.)  .012

d.)  6 e.)  None of these
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Homework

pg 369 # 23, 27, 33, 37, 39-42


