Exam 2 Differential Equations  3/21/14
Each problem is worth 10 points. For full credit indicate clearly how you reached your answer.

1. Does the system of differential equations
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2. State the definition of the Laplace transform for a function y(#) with at most exponential
growth.
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Construct a system of differential equations, with

all coefficients representing positive

constants, to model the interaction of two populations where:

>

absence of the second

The first population would experience logistic growth with carrying capacity K in the

» Interaction between the two populations hurts the first population
» The second population would experience exponential decline in the absence of the first
» Interaction between the two populations benefits the second population
» A fixed number of the second population are harvested in each unit of time
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4. Consider the system
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_ Find all equilibrium points of this system.
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5. Consider the system dt . Use Euler’s method with a step size of A= 0.5 to
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dt
project x(1) if x(0) = 2 and »(0) = 3.
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6. What is the Laplace transform of y(f) = 07
o9
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7. Let y(f) = 5t. Compute the Laplace transform of y(f) from the definition.
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8. Consider the system . Find a solution to this system.
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9. Let y(t)=41 if0<t<10 . What is the Laplace transform of y?
2 if10<t

2 ————=

T

—

Thnat's Lile He swm A doo Hewoi'sile Anaééws.f

L) = 4o () +
Z(u,, (4)> s ;((u“, (t))

1 e

So I (1[63




dx
—=ax+ By
10. Suppose that (ikt), f(t)) is a solution to the system of differential equations :
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Is it possible to say whether (3x(f), 3y(f)) is a solution or not? Be clear about your reasoning.
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