Problem 1 (10 points): Consider the equation
dy W a0 2
=TV y(a—y°).
(1) When a > 0, find all equilibrium solutions, draw the phase

line, and determine whether each critical point is asymp-
totically stable, semistable, or unstable? (4 points)
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(2) When a = 1, sketch several solutions on the ty plane (same
as integral curves). (3 points)
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(3) When a < 0, find all equilibrium solutions, draw the phase
line, and determine whether each critical point is asymp-
totically stable, semistable, or unstable? (3 points)
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Problem 2: (10 points): Consider the following equation
(ye™sinz + e™ cosz + 2z)dzr + ze™ sin zdy = 0.
(1) Show this equation is exact. (4 points)
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(2) Find the general solution. No need to write the solution in
an explicit form. (6 points)
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Problem 3 (10 points): Solve the initial value problem
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Problem 4 (10 points): Consider the following inhomogeneous
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(1) What is the equilibrium solution? (2 points)
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(2) Find the general solution of the homogeneous system
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(3) Write down the general solution of the inhomogeneous sys-
tem
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(4) Draw a phase portrait for the inhomogeneous system. (2
points)
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Problem 5 (10 points): Consider the equation

dy
dt
(1) Find all solutions of this equation. (6 points)
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(2) Is there a solution that passes through the point (2, 1)?
If so, find all solutions that pass through this point. (4
points)
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