MA205 Modeling Differential Equations Lesson 38

What is a differential equation?
Consider the question: How do 1 translate a physical phenomenon into a set of equations which describes
it? e L e g
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How can we sofve a DE?
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Define the following:
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Newton's Law of Cooling %4: k{u—83).
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Suppose that a population develops according to the logistic equation = =0.07P~-0.0007P" where 7 is
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measured in weeks.

The Pacific halibut fishery has been modeled by the differential equation %’}t— = ]g{l mi] where p(t) is

the biomass (the total mass of the members of the population) in kilograms at time ¢ (measured in years),
the carrying capacity is estimated to be K =30x10° kg and & = 0.07 per vear.
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Consider the differential equation df;?) = O.GP(l - gi(;(}) —¢ as a model for a fish population, where ¢

is measured in weeks and ¢ is a constant.
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An object with mass m is dropped from rest and we assume that the air resistance is proportional to the
speed of the object. If s(7) 1s the distance dropped after ¢ seconds, then the speed is v = 5'(¢} and the
acceleration is @ =v'(¢). If g is the acceleration due to gravity, then the downward force on the object
. ) . : i
is mg —cv, where ¢ is a positive constant, and Newton's Second Law gives m ? =mg—cv.
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