Math 216 / Exam 1 (6 February, 2017) (¢)2017 U Michigan Math Dept, under a CC by-NC-SA International License page 3

2. [14 points| Find real-valued solutions to each of the following, as indicated. (Note that minimal
partial credit will be given on this problem.)

a. [7 points] The general solution to ' =z + 8y, vy = 2z + y.

Solution: With x = <§) this is x' = <1 8

9 1> x. We then look for x = ve, so that

det(<1;A 1§)\>):(1—>\)2—16:()\—1)2—16:0.

Thus A —1 = 44, and A = —3,5. If A\ = —3, we have (;l i) v =0, so that v = <_12>

-4 8 2
If A\=25, <2 4)v—O,amdv—<1).Thus

-2\ _ 2
X = <§>—01<1)e 3t+02 <1>e5t.

b. [7 points] The solution to x’' = <_01 é) x, x(0) = <_06>

At

Solution: Again looking for x = ve, we have

det((_i\ _4/\>) =N +4=0,

-2 4

so that A = £24. If A = 24, we have <_1 9

> v = 0, so that v = <3> A complex-

valued solution is

x = (3) (cos(2t) + i sin(2t) = (i‘;?fl(é?)) +i (25;((225)) — a+ib,

so a real-valued general solution is x = cja+cob. Applying the initial condition, ¢; = —3

and co = 0, so that
<= —6 cos(2t)
~\ 3sin(2t) )
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