MATH 214 — QUIZ 5 — SOLUTIONS

Find the general solution to the equation
" /
y +4y +3y=20

of the form
y(t) = cryn(t) + c24a(b),
and find the Wronskian of the solutions y; and y, that you found.

Solution: The characteristic equation of this ODE is 72 + 4r + 3 = 0, which factors to
(r+3)(r + 1) = 0 so that the roots are r; = —3 and ro = —1. Hence two solutions to the
equation are y;(t) = e and y,(t) = ¢~ and the general solution can be written

y(t) =cre ¥ +cye .
The Wronskian of y; and s is

W (y1,y2) = 1Yy — yoyy = e > (—e™") — e H(=3e7 %) =27

Find the general solution to the equation
Yy + 8y —9y =0

of the form
y(t) = crun(t) + c2ya(t),
and find the Wronskian of the solutions y; and gy, that you found.

Solution: The characteristic equation of this ODE is 72 + & — 9 = 0, which factors to
(r +9)(r — 1) = 0 so that the roots are r;, = —9 and ro = 1. Hence two solutions to the
equation are y;(t) = e~ and y,(t) = €' and the general solution can be written

y(t) =cre ™ +cye.
The Wronskian of y; and ys is

W (y1,y2) = y1ys — yoyy = € et — ' (—9e¢ ) = 107"



Find the general solution to the equation
2y" =3y +y=0

of the form
y(t) = cryi(t) + 2 y2(2),
and find the Wronskian of the solutions y; and y, that you found.

Solution: The characteristic equation of this ODE is 2r? — 3r + 1 = 0, which factors to
(2r — 1)(r — 1) = 0 so that the roots are r = 1/2 and 7, = 1. Hence two solutions to the
equation are y;(t) = ¢*/? and y,(t) = €' and the general solution can be written

t/2 ¢

y(t) =cre’* +cye’.

The Wronskian of y; and ys is

1 1
W (y1,12) = 11ys — Yoy = etl2et — etietﬂ _ B2

2



