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5 QUESTIONS ON 4 PAGES TOTAL 100 POINTS
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Q1 (20 p.) Find the solution to the IVP § dr  z—y’
y(1) = -1
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Q2 (25 p.) Consider the linear system x' () = "

x(t) with x(0) =

B

Find the REAL fundamental matrix ¥ (¢) to the system and solve IVP. Bonus (5 p.):

Sketch the phase curve of the solution to IVP.
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Q3 (25 pts) Find the general solution to the linear system xX(t)=] -1 2 1 |x(¥).
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Q4 (10 pts) Show that if y; and y, are solutions to ¢ +p@)y +q(t)y = r(t) then
y1 — Y2 is a solution to 3" +p )y +q(t)y=0.
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Q5 (7+6+7=20 pts) Sketch the phase portraits of 2 x 2-linear systems x’ () = Ax ()
whose P and J matrices (recall that A = PJP™!) are given below.
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