Quiz 5 Solutions
March 5, 2016

1. Find the general solution to y”(¢) — 4'y(t) + 5y(t) = 0, and the IVP when y(0) = 0, and
y'(0) = 2. Your answer should be entirely real.

Solution. The characteristic equation to y” — 4y’ + 5y =0 is
r? —4r+5=0.

We cannot factor this polynomial, so we use the quadratic formula to solve for the roots:
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Therefore the general solution is y = e€2!(cj cost + casint).

Now we plug in the initial values. When ¢t = 0,y = 0, hence
0= 60(01 cos0+ cosin0) = ¢ =0.
Therefore iy = cye? sint. Using product rule, we find that
y = ca(2e* sint + e* cost).
When ¢t = 0,y’ = 2, hence
2 =cp(2e%sin0 +€’cos0) = =2
Therefore y = 22! sint. O

2. Solve the equation 3" (t) — 4y’ (t) + 4y(t) = 0. Verify both solutions you get work.

Solution. The characteristic equation to 3" — 4y +4 =0 is
2 —dr+4=0 = (r—272=0.

The roots are r = 2 with multiplicity 2. Therefore the general solution is y = c;e? + cate?t.
(The two solutions are y; = e2¢,y, = te?l.)

To verify the solution, we plug it into the original equation. This means we need to find y’
and y":
Yy = cle2t + Cgtth
Y = 2c1e® + cp(e? 4 2te*)
Y = dcre® + cp(2e* 4 2e% 4 4te?t) = deye® + co(4e®t + 4te??)



Then

Y — 4y + 4y = 4c1€®t + co(4€®! + 4te®t) — 42¢1e* + co (et + 2te®))] + d(cie?t + cote®)
= 41 + 4ege® + degte® — 8cie®t — dege?t — 8eote® + deye?t + deote?t
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which is what we expected.

Note: An alternate way would be to plug 3; = e?! into the equation above, then plug y, = te?*
into the equation above. O



