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6-5 day 2 Logistical Growth

Learning Objectives:

| can use model a population’s growth using a logistic growth
differential equation.

| can solve a logistic growth differential equation to find an
equation that models the population at time t.

| can use the logistic growth equation to find out key information
regarding the population growth.
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The exponential model for population growth
assumes unlimited growth. This is typically not
feasible. Usually due to space limitations and
limited resources, there is a maximum population
(M), called the carrying capacity that the
environment is capable of sustaining in the long
run. The rate of population growth slows down as
the actual population approaches the maximum
population.
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Logistic Growth Differential Equation

A population is growing such that at any given time the growth
rate is proportional to both the current population (P) and the
difference between the populations carrying capacity and the
current population (M-P). This allows the growth rate to
approach 0 as the population approaches the carrying capacity.
The logistic growth differential equation 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. (5,100 )

a.) Draw the slope field for the logistical growth
differential equation

. 1L , )
ot aem | (2000-P)

e _

= P (2006—0
i 000l )

i romametan? B L] e
e Eqm Viee e One Two A Wi

gll o gl goul i B il vk ekl el e b o ek gl gk o ol et gl el
PV A A A A A A A A G A A G A A
B N G T R R R R . Gl L O LS
B g T BT sk AP R F T F ok FF A
PAl P I S RO B O S B
FAF RS RS TREF LA EAT S P
P A A O A e P R A N A
A VA S A A G G (I I GV I D A A (P G dad
_/////////////////////
AR LA P LTS LT LD LA T LTS EF
ST AL A A A A VO L B
PR FAT IR EAT LS EEE S LT IS
Al I o A O N A R A A
PRV ARV A A S A A S A A A A S S A S A A S e
P S S p s g el B0 gl R w28 sl ol el sd pi pd 0 gl €
R N R R T g

Dec 17-12:38 PM



6-5 day 2 Calc (1_5_15).notebook January 06, 2015

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 differential equation to find an expression
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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 population reach 15007?
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Logistic Growth
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P = Population at time t
t= time

M = Carrying capacity

k = growth constant

A = value determined by some initial condition
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In a logistical growth
model, the population
is growing the fastest
when it reaches % of
the carrying capacity.
This point would
correspond to the
inflection point on the
Logistic Growth curve.
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Ex3. Suppose a flu-like virus is spreading through a population of
50,000 at a rate proportional both to the number of people
already infected and to the number still un-infected. The CDC
estimates, due to the highly contagious nature of this virus, that
eventually 60% of the population will become infected. If 100
people were infected yesterday and 130 are infected today:

a.) Write the logistic growth differential equation to represent the
rate at which the disease is spreading.

b.) Write the logistic growth equation modeling the number of
people infected at time t.

b.) At what time t is the number of people infected increasing at
the fastest pace? How many people are infected at this time?

c.) Find lim 2(). Explain what this means in the context of the
problem.
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Ex4. What is the carrying capacity of the
population with growth rate modeled by

d—P:6P—.012P2

dt
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
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