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[12 points] 1. Each part is worth 3 points. Put your answer in the box provided. You do not need
to provide reasoning.

{a) Write down all of the equilibrinum selution of the following differential equation:

y =ty (yt — ).

Answer;
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(b) Write down the general solution of the equation:

gy - 6y 4+ 9y = 0.
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() If g1 () = &% and yo(t) = ¢~ are solutions of the differential equation
Y+ Ay 4+ By =0
where A and B are congtants. FFind A and B.
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(d) Suppose that y(£) is a solution to the initial value problem:
t—2)y"+(Int)y=0, »(h=1, y(1)=2
What is the largest interval on which y(¢) is guaranteed to exist?
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[9 points] 2. Solve the following differential equation:

(zy® + 3y)dz + (2% + 2%y)dy = 0.
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[6 points] 3. Find an integrating factor of the following differential equation:
(& + y)de - {z(nz) ~ 2zy) dy = 0.

Do not solve the equation after finding the integrating factor.
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I8 points] 4. Solve the lollowing differential equation:
(@na)y -y = 32°

for @ = 1.
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[16 points] 5. Consider the following differential equation, where a > 1 is some fixed constant:

dy _y-Uly—a)
dt l—a 7 T

Show all your work.

(a) [2 points] Find all equilibrium solutions of the equation.

Y=1 =2,

(b) [3 points] Find all ranges of y for which the solutions of this equation are strictly decreasing.
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{c) [8 points] Solve the initial value problem for ¢ > 0
By - -
R Rt = 2.
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(d) [3 points] Find lm . (2), where yq(£) is the solution to the initial value problem from part (c)
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