Group Practice
Find the general form of the solution to the corresponding differential equation:

1. 4y"+4y'+y = 0 Complete the square: 4r?+4r+1 = 0s0 4(r>+r+1/4) = 4(r+1/2)> =0
(OR: (2r +1)? = 0), and the general solution isy = e™*/2(C} + Cyt)

2. y"+4y'+13 = 0 Complete the square: 72+4r+13 = 0 so r2+4r+4+9 = 0, (r+2)? = -9
so r = —2 =+ 3i, and the general solution is y = e *(C cos(3t) + Cy sin(3t))

3. ¥ +vy —2y =0 Factor: r2+7r—2=0s0 (r+2)(r—1) =0, so the general solution is
y = Cre ? 4+ Cye!

4. y" + 2y +y = 0 Factor: 7> +2r +1 = 0so (r+ 1) = 0, so the general solution is
e_t(C'l + Ogt)

5. 3y" + 2y’ +y = 0 Complete the square or use the quadratic formula: 324+ 2r+1=0
= r= %ﬂl so the general solution is y = e~ /3 (C’1 coS (? t) + Cysin (@ t))
Find the second solution using W
Use the Wronskian to find the second solution, given that
) — Aty +6y =0  y(t) =1

The idea is that we compute W (yi, y2)(t) two ways (one way using the definition, the second
using Abel’s Theorem), then set them equal. This gives a differential equation for ys that
we can solve.

= t2y§ — 2ty Wy, y92)(t) = C’e_f_4/tdt =Ctt

Therefore,

2
2yl — 2y = Ct* = 4 — Eyg = Ct?

The integrating factor is t~2, so

(/1) =C = p/tP=Ct+D = y,=Ct+ Dt

This is a linear combination of t* and 3. We already have #2, so we take yp = t°.



