Solution to HW 9

. (Sec 4.1 Problem 6) (15 pts) We rewrite the equation (z* — 4)y%(¢) +

2?y" + 9y = 0 as yo(¢t) + x?—;y”’ + =~y = 0. Now the function $§—i4 and
—— are continuous on (—oo, —2)U(—2,2)U(2,00). So the solution exists
on (—oo, —2) U (—2,2) U (2,00).

. (Sec 4.2 Problem 12 )(15 pts) y©®)(t) — 3y (¢) + 3y/(t) —y = 0.

The characteristic equation of y®(t) — 33y (t) + 3y/'(t) —y = 0 is
P =3t +3r—1=0-1)-3r(r—1)=0r-0)0*+r+1)=3r(r—-1) =
r—Dr*+r+1-3r)=@r—-1)0*-2r+1)=(r—-13=0. Sor =3is
a root of characteristic equation of order 3. The general solution is
y(t) = cre' + cate! + cat?e.

. (Sec 4.2 Problem 15)(25 pts) The characteristic equation of y () +y =

0is 7% +1 =0. So 7% = —1 = ¢/™*27) where k is an integer. Now r =

e fork =0, 1,2, 3, 4and 5. Sor—e< ) = cos(% )+zsm(6) ‘/ngil,
r=el%) = ¢ld) = = cos(3) +isin(3) = = ¢i(F) == cos(5F )+zsm(5gr) =
—\/g—l—z'l ro= el%) == = cos(ZX )—l—zsm( T) = —\/75 it r = = (%) ==
cos(3) + zsm(?”) —i, T =¢ (Tﬂ) == cos(””) + isin(4E) = ‘/73 —i3. So
r= *f +ii, +iand r = i + i1. Thus the general solution is y(t) =

cle\/zg cos(% )+Cg€\/2§ sin(% )—l—c;; cos(t)+cy sin(t)+cse = cos(§)+cse = sin(%).

. (Sec 4.2 Problem 22) (20 pts) y™®(t) + 2y® (t) +y = 0.

The characteristic equation of y™® (t) + 2y (t) +y=0isr* +2r2 +1 =
(r?* +1)2. Its roots are r = +i with multiplicity 2. The general solution
is y(t) = c1 cos(t) + cosin(t) + cst cos(t) + cut sin(t).

. (Sec 4.2 Problem 29)(25 pts) 3" (t) +y (t) = 0 with y(0) = 0, 4/(0) = 1 and
y"(0) =2

The characteristic equation of vy (t) + ¢ (t) = 0 is 7* +r = r(r> + 1).
Its roots arer = +i and r = 0 The general solution is y(t) = ¢ cos(t) +
cosin(t) +c3. So Y (t) = —cy sin(t) + o cos(t) and y”(t) = —cy cos(t) — casin(t).
Using y(0) = 0, ¥'(0) = 1, ¥”(0) = 2, cos(0) = 1 and sin(0) = 0, we have
c1+c3 =0,c=1 and —c1 = 2. Hence cp=—-2,c=1 and C3 = —C1 = 2.
The solution to the IVP is y(t) = —2cos(t) + sin(t) + 2
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