MATH225
quiz #2, 03/12/19
Total 100
Solutions

Show all work legibly. Name:

1. (40)

e (10) Find the general solution y(¢) for y" + 5y’ + 6y = 0.

Solution. The characteristic equation is r* +5r +6 = 0, or (r + 2)(r + 3) = 0.
Finally y1(t) = e, and y»(t) = e™*, and the general solution is

y(t) = cre™® + cpe

e (20) Find a particular solution y,(¢) for y” + 5y’ + 6y = 2¢ "
Solution. y,(t) = cte"*. Note that y/'(t) = ce " — 2cte™, and y"(t) = —4ce " +
4cte=?t. The equation becomes

(—dce™ +dcte™) + 5(ce™ — 2cte™) + 6ete ' = 2.

This yields ¢ = 2, and y,(t) = 2te™ 2.
e (10) Solve the initial value problem y” + 5y + 6y = 2¢~%, 4(0) = 1, 3/(0) = 0.

Solution. The general solution for the problem is y(t) = cie™ + coe 3! + 2te™ 2.
One has 9/(t) = —2c1e™% — 3cpe ™ + 272 — 6te~ . Hence

1=95(0)=ci + ¢, and 0 =1¢/'(0) = —2¢; — 3co + 2.
This yields ¢; = 1, ¢co = 0, and y(t) = e + 2te 2.
2. (40)

e (10) Find the general solution y(t) for 9y" + 6y + y = 0.
Solution. The characteristic equation is 0 = 9r? +6r+1 =9 (7’ + %)2 The general
solution is y(t) = cye /3 4 tepe /3,

e (10) Solve the initial value problem 9y" + 6y’ +y =0, y(0) = 1, ¥'(0) = 1.

Solution.

1 4
1=y(0)=¢c, 1=9(0)= —gcl +cp, and ey =1, ¢o = 3

4
#) = e 1/3t 4 Tyem1/3t
y(t) =e gte



e (20) Find a particular solution y,(t) for 9y" + 6y’ + y = 2t.
Solution. y,(t) = at + b, y,(t) = a, y,(t) = 0, and 6a + at + b = 2t. Finally a = 2,
b= —12, and y,(t) = 2¢t — 12.

3. (40)

e (10) Find the general solution y(t) for y" — 2y’ +y = 0.

Solution. 0 =72 — 2r + 1 = (r — 1)%. The general solution is
y(t) = c1vn(t) + coya(t) = cie! + cotel.

e (10) Solve " — 2y +y =0, y(0) = y'(0) = 0.
Solution. y(t) = 0.

2 t
e (20) Find a particular solution y,(t) for y" — 2y’ +y = ; ft2'
1
[Hint: / ——— dt = tan"' ]
1+t
Solution. y,(t) = c1(t)e’ + co(t)te’, where
2¢! 2t 2¢t 2

/ _ t _ / _ t _

(1) | +t2t€ JW(t) = “Tip and c,(t) = L JW(t) = T
with

W(t) = yi(t)ya(t) — ya(t)yr(t) = e'(e" + te') — te'e’ = ™.

Hence

c1(t) = —In(1 4+ %), and cy(t) = 2tan"*(t).
Finally y,(t) = —In(1 + t?*)e’ + 2te’ tan~' ¢.



