MTH 291, Exam #2, Spring 2018
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show work, problems wi
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2. The phase portrait for the differential equation y' = —y(y + #) (¥ — 6) is shown below.

Convert the phase portrait to a direction field and phase line. fiL2 points)
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3. Aforce of 400 N stretches a spring 2 meters. A mass of 50 kg
spring and is initially released from equilibrium position with
Write the second-order equation that models the system. (7
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a. A dashpot devicelis added to the system to provide damping
velocity. Write the new second-order system. (5 points)
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b. Convert the seco

nd-order equation in (a) to a first order systefh. Solve the system. (12 points)
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Consider the competition model
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nullclines for the system and use them to identify any equilib
obtained from the nullclines, can you characterize the equilib

point? (20 points)
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5. Solve the systems

of equations for the general solution belo

your solutions are expressed only with real-valued functions.

sing eigenvalues. Be sure that
4 points each)
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6. A series of phase portraits for a system of linear ODEs is showfi below. (12 points)
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One of these phase portraits is not a possible solution for a syfitem of springs. Which one?
Explain your reasoning.
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