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1. (1 pt) mathbioLibrary/setABiocLabs/Lab121 G1 bac grow.pg
Because of the accuracy of WebWork, you should use 5 or 6
significant figures on all problems.

This problem examines Discrete Malthusian and Logistic
growth models, which are appropriate for studying simple or-
ganisms over limited time periods. The Malthusian growth
model is given by the equation:

Bn+1 = Bn + rBn = (1+ r)Bn,

where n is the time in minutes and r is the rate of growth. The
Logistic growth equation is given by

Bn+1 = Bn + rBn

(
1− Bn

M

)
,

where M is the carrying capacity of the population.
a. Begin with a simulation of the Malthusian growth model

starting with 1200 bacteria (or B0 = 1200). Assume that the
growth rate r = 0.025/min. Write an expression for the number
of bacteria at each min, n.

Bn = .
Simulate this dynamical system, then find the number of indi-
viduals at n = 60, 180, and 300 min (1, 3, and 5 hr).

B60 = .
B180 = .
B300 = .

How long does it take for this population to double? (Use
your formula to solve exactly.)

Doubling time, td = .
b. Next we examine a population of bacteria that satisfies the

Logistic growth law. Start again with B0 = 1200 bacteria, but
use a growth rate of r = 0.028/min. Assume that M = 900000.
Simulate this model for 300 min, then find the number of indi-
viduals after n = 60, 180, and 300 min (1, 3, and 5 hr).

B60 = .
B180 = .

B300 = .
Since we cannot solve the logistic growth model exactly, we

cannot determine the exact doubling time like it is possible to do
for the Malthusian growth model. Use the simulation to deter-
mine the value of n when the logistic growth model first exceeds
double the initial population.

Approximate doubling time, nd = .
The logistic growth model has a carrying capacity, which is

the maximum population sustainable. Find how long it takes for
this model to first exceed 0.4 times the maximum population of
this model.

Approximate time for achieving 0.4 of carrying capacity,
nM = .

c. It is clear that the growth rate of the discrete Malthusian
growth model is less than the growth rate for the discrete logis-
tic growth model, so initially the discrete logistic growth model
grows more rapidly. However, the simulations should show that
eventually the discrete Malthusian growth model’s population
exceeds that of the discrete logistic growth model. Use your
data to determine the first time that the population from Malthu-
sian growth model exceeds the one growing according to the
Logistic growth model.

Approximate time for discrete Malthusian population ex-
ceeding discrete logistic growth population, ne = .

d. In your Lab Report, create a single graph with the popu-
lations of both bacterial cultures (Malthusian and Logistic) for
n from 0 to 350. (Be sure to use lines to represent these sim-
ulations and not points, labeling which line represents which
model.) Write a brief paragraph describing the shapes of the two
population growth curves. Which model better represents a cul-
ture of bacteria on a fixed medium? Give a brief explanation for
why the population from the discrete Malthusian growth model
must eventually exceed the population of the discrete logistic
growth model, despite the growth rate of the discrete logistic
growth model being larger.
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