Solution to Quiz #6 and HW 7

. (quiz problem, (Sec 3.4 Problem 41))

Solution:uppose y(t) = t", we have ¢/(t) = rt"! and y"(t) = r(r — 1)t" 2.
Thus 2y (t)+3ty'(t)+1.25y(t) = (r(r—1)+3r+1.25)t" = (r*+2r+1.25)t". So
y = t" is a solution oft2 y"(t)+3ty'(t )+1 25y(t) = 0if r*4-2r4+1.25 = 0 and
r= 25 = 141 Now t(71#5)0 = t=1el3 10 = =1 cos(18L) 4 it~ T sin(8t).
So y(t ) = cit ! cos(lnt) + et 'sin('3t) is the general solution of t%y"(t) +

3ty (t) + 1.25y(t) = 0

. ((Sec 3.4 Problem 42))

Solution:uppose y(t) = ", we have ¢/(t) = rt"! and y"(t) = r(r — 1)t" 2.
Thus 2y"(t) —4ty'(t) —6y(t) = (r(r—1)—4r—6)t" = (r*—5r—6)t". Soy = "
is a solution of t*y"(t) — 4ty'(t) — 6y(t) = 0 if r* —5r —6 = (r —6)(r+1) =0,
r=6and r = —1. So y(t) = 1t® + cot™! is the general solution of
t2y"(t) — Aty'(t) — 6y(t) = 0

. ((Sec 3.5 Problem 12))
The characteristic equation is > — 6r + 9 = 0. Note that 72 — 6r +
9 = (r — 3)%. It has repeated roots r = 3. The general solution of

%’ —6%+9y = 01is y(t) = c1e’ +cote®. Thus y/(t) = 3c1e3 +cpe® + 3epted =
(3c1 + co)e®t + 3eatedt. Using y(0) = 0 and y/(0) = 2, we have ¢; = 0 and
3c1 +4ce = 2. Solving ¢; = 0 and 3¢; + 4¢;, = 2, we get ¢; = 0 and ¢, = 2.

Hence y(t) = 2te®. We also have lim, ., 2te* = oo.

. ( (Sec 3.5 Problem 28))
Solution: Rewrite the equation (z — 1)y — 2y +y = 0 as 3" — ' +
——y = 0 Let y, be another solution of (z — 1)y” — 2y’ +y = 0. We have

(y_Q),  oyivh—vyr W) cel o1 /0t 1)dz _ Celetin@=1) _ Ce®(z—1) _
Y1 - y% - 2 - (61)2 - e2x e2x - e2x
C(z—1)e™™. So fC r—1)e® = —Cxe *+D and y, = y,(—Cre *+D) =

e*(—Cze™™ + D) = —Cz + De”. So the second solution is z.

. (Sec 3.6 Problem 1)

Solution: Solving r? — 2r — 3 = (r — 3)(r + 1) = 0The solution of y”(t) —
2y'(t) — 3y(t) = 0 is y(t) = c1€¥ + cpe™'. We try y, = ce? to be a particular
solution of y"(t) — 2y/(t) — 3y(t) = 3¢*. We have y, = 2ce*, y = 4ce*
and y(t) — 2y,(t) — 3y,(t) = 4ce* — dece® — 3ce® = —3ce®. So y(t) —
2y, (t) — 3y,(t) = 3e* if =3¢ = 3 and ¢ = —1. Thus the general solution of
y'(t) — 2y (t) — 3y(t) = 3e* is y(t) = —e* + c1e¥ + cpe.

. (Sec 3.6 Problem 12)
Solution: Solving r?>—r—2 = (r—2)(r+1) = 0, we know that the solution
of y"(t) — y/(t) — 2y(t) = 0 is y(t) = c1e* + cye™t. We try y, = cte* +de % to
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be a particular solution of y"(t) — v/(t) — 2y(t) = cosh(2t) = 62““—267% We
have y, = cte* +de™?, y;, = ce® +2cte* — 2de™, y) = 2ce + 2ce® 4 4cte? +
dde™" = dee® + dcte* + 4dde™™ and y)(t) — y,(t) — 2y,(t) = (dce® + dete* +
4de?) — (ce® + 2cte® — 2de™?t) — 2(cte® + de ') = (4c — c)e* + (4e — 2¢ —
2c)te* + (4d +2d — 2d)e™*" = 3ce® +-4de™". So yy(t) —y,(t) — 2y,(t) = %
if 3¢ = 4, 4d = 1, ¢ = §{ and d = ;. Thus the general solution of
y"(t) —y'(t) — 2y(t) = cosh(2t) is y(t) = gte® + g2 + c1e* + cpe ™.



