




Quiz Statistics

Scores
0 1 2 3 4 5 6 7 8 9 10
2 0 1 1 4 7 5 3 3 2 2

Average 5.63

Grading Scheme

Q1)
(1 pt) stating equilibrium is dP/dt = 0.
(1 pt) solving quadratic equation to get P = 10, 30.

Q2)
(2 pt) correctly showing that dy/dt = y(1− y/20).
(2 pt) solving the differential equation in y.
(1 pt) using P = y + 10 to get the solution in P .

Q3)
(1 pt) saying as t→∞, P → 30, or that dP/dt > 0 at t = 0.

Q4)
(1 pt) writing dP/dt = 2P (1− P/40)− c where c is number of roaches to catch.
(1 pt) solving 2P0(1− P0/40)− c < 0, giving c > 20.

Observations

1. Many students are not aware that for differential equations, equilibrium solutions are
the constant solutions. To find the equilibrium solutions, we set dP/dt = 0 and solve for
P as a constant.

2. Some students failed to recognize the logistic equation dy/dt = y(1− y/20) and went
on to solve this separable equation using partial fractions which is a lot of extra work.

3. Some students thought that the equation dP/dt = 2P (1 − P/20) − 15 is a logistic
equation, and incorrectly applies the formula to solve it. Rather, this is a logistic model
with harvesting.

4. The aim of this quiz is to show that the logistic model with harvesting can be solved
using the usual formula for the logistic equation using a change of variable. The change
of variable is y = P − E0 where E0 is the lower equilibrium solution.’


