(1) Find the general solution to the differential equation

v =y - % 12¢ + 36t.
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(2) Consider the system
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Both Y, (t) = <t32> and Yo(t) = <2jet2> are solutions of (). Find the solution Yq(¢) of
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(3) Let 7(t) be the solution of the IVP

Y +py + qy = bo(t); y(0) =0, ¥'(0) = 0.
Find the solution to the IVP
v+ oy +qy = f(t); y(0) =0, 4'(0) = a,

in terms of a, f(t), and H(t).
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(4) Find the general solution of the system
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(5) (a) If y(t) = D ant" is the solution to the IVP

n==0
v +ty +y =0 y(0) =1, ¥'(0) =0,
find a, forn=0,...,4.
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(b) Determine the singular points of the differential equation
2t(t — 2)%" + 3ty + (t —2)y =0

and classify them as regular or irregular.
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(6) What is the long-term behavior of solutions of the system
;=1 =1\
v (1 )

(NotTE: I didn’t ask you to find the solutions themselves.)
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EXTRA CREDIT (5 pts) Explain why the solutions of a linear homogeneous system of ordin
differential equations form a vector space.
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